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Site History 
Sandia 
National 
Laboratories 
SWMU 233 (Storm Drain System OuUall) covers approximately 0.03 acres of unpaved ground along the 
steep northem rim of lljeras Arroyo. The ouUall consists of a 175-ft long site with two storm-water dis-
charge points. The first discharge point is located next to the unpaved TA-IV perimeter road at the end of 
the TA-IV outfall pipe. Storm water flows across bare grQund at the first discharge point and then into a 
storm-water grate that Is connected to a 75--ft long segment of buried piping. This piping terminates at a 
concrete drop structure from which the storm water discharges, for a second time, Into an earthen ditch. 
The site continues to occasionally receive storm water from a paved area located inside the TA-IV perime-
ter fence. The outfall was bul~ In the ea~y 1980s. No chemical releases have been reported for the catch-
ment areas. 
Depth to Groundwater 
The regional aquifer Is approximately 470 ft bgs, and a perched aquifer (not a source of drinking water) Is 
approximately 300 It bgs. 
Constituents of Concern 
VOCs 
SVOCs 
RCRA metals 
Chromium VI 
Recommended Future Land Use 
Industrial land use was established for this site. 
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SWMU 233 
Storm Drain System Outfall 
Soli sample collection In the bottom ha~ of SWMU 233, June 2001 . The drop structure Is visible at 
the bottom 
Summary of Data Used for NF A Justification 
Site Inspections were conducted between 1993 and 2002; no stained soli was observed. 
In June 1994, the ground surface at SWMU 233 was surveyed for UXO/HE and radioactive materials; no 
anomalies were detected. 
In September 1994, shallow-soil samples were collected at the most likely locations of contamInation. 
Eight samples were collected, including two samples at the first discharge poInt. four at the second dis-
charge point, and two at the furthest extent of visible erosion and scour. The maximum sampling depth of 
the eight samples was three ft bgs. The soli samples were analyzed for TAL metals. TPH. VOCs. SVOCs, 
tritium. and gamma~mlttlng radianuclldes. No VOCs were detected in the soU samples. Twelve SVOCs 
were detected at low concentrations. The maximum TPH concentration was 140 mglkg. Of the metals. 
cadmium exceeded the background value. The maximum cadmium concentration was 2.3 mglkg. which 
exceeded the background value of < 1 mgikg. No radionuclides were detected above baci<ground aellvl-
ties; however. where U-235 and U-238 were not detected, the MDAs exceeded the background aelivities. 
In September 2000, historical aerial photographs and TA-IV engineering drawings were used to confirm the 
discharge locations. 
In June 2001 . soli samples were collected at the first discharge point and at two locations below the sec-
ond discharge point. Five soli samples plus one duplicate were collected at depths ranging from 0 to 5 ft 
bgs. All six samples were analyzed for VOCs, SVOCs, TPH, RCRA metals, chromium VI , gamma-emitting 
radionuclldes, gross alpha/beta, and tritium. No VOCs were detected in the samples. Seventeen SVOCs 
were detected. The maximum TPH concentration was 36 .2 mglkg. Chromium VI was detected In one 
sample at a concentration of 0.143 J mglkg. No RCRA metals or radionuclldes were detected above the 
background values. 
Recommended Future Land Use 
Industrial land use was established for this site. 
Risk assessment results for the residential scenario are calculated per NMEO risk assessment guidance In 
2003 as presented in the "Supplemental Risk Document Supporting Class 3 Permit Modlflcation Process." 
Because COCs were present In concentrations or activities greater than background-screening levels or 
because constituents were present that did not have background-screening levels, II was necessary to per-
form a risk assessment for the site. The risk assessment analysis evaluated the potential for adverse 
health effects for the residential land-use scenario. 
The maximum concentration for lead was 12 mglkg. The EPA Intentionally does not provide any human 
health toxicological data on lead; therefore. no risk parameter values could be calculated. The NMED guid-
ance for lead screening concentrations for construction and industrial land-use scenarios are 750 and 1,500 
mg/kg. respectively. The EPA screening guidance value for a residential land-use scenario is 400 mg/kg. 
Because the maximum concentration value for lead at this Site Is less than the screening values, lead was 
eliminated from further consideration in the human health risk assessment. (See Footnote "b" in risk table 
belOW.) 
The total human health HI was 0.34 for the residential land-use scenario, which Is less than the NMED 
guideline of 1. The total estimated excess cancer risk was 2E-S for the residential land-use scenario, which 
is above the NMED guideline of 1 E-S. Using the UCLs of the mean concentrations for the main contributors 
to risk (arsenic. benzo(a)pyrene. and benzo(g,h.l)perylene]. the total estimated excess cancer risk was 
reduced to 9E-6. Thus. the total HI and estimated excess cancer risk are below the NMED guidelines for a 
residential land-use scenario. 
The human health incremental TEDE for a residenUalland-use scenario was 5.5E-2 mremlyr. which Is 
below the EPA numerical guideline of 75 mrem/yr. and the human health incremental TEDE for an industrial 
land-use scenario was 2.06E-2 mremlyr. which is below the EPA numerical guideline of 15 mremlyr. 
Therefore. SWMU 233 is eligible for unrestricted radiological release. 
USing the SNL ecological risk assessment methodology. the ecological risk for SWMU 233 is predicted to 
below. 
In conclusion. human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED guidance. Thus, SWMU 233 Is proposed for CAC without institutional controls. 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John GoUld 
Telephone (505) 845-6089 
Sandia National Laboratories 
Environmental Restoralion Project 
Task Leader: Brenda Langkopf 
Telephone (505) 284-3272 
Sandia National Laboratories 
Justification for Class III Permit Modification 
March 2006 
SWMU233 
Operable Unit 1309 
Storm Drain System Outfall 
NFA Submitted August 1995 
NOD Response Submitted October 1996 
NOD Response Submitted January 2000 
NOD Response Submitted January 2003 
Supplemental Risk Submitted June 2005 
Environmental 
Restoration 
Project 
United States Department of Energy 
Sandia Site Office 
Sandia is a multi program laboratory operated by Sandia Corporation. a Lockheed Martin Company, for the United Stales Department of Energy's 
National Nuclear Security Admini~tralion under contract DE-AC04-94AL85000. 
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Department of Energy 
Albuquerque Operations Office 
Kirtland Area Office 
P. O. Box 5400 
Albuquerque, New Mexico 87185-5400 
. hUG ~ & 1995 
CERTIFIED MAll - RETURN RECEIPT REQUESTED 
Mr. David Nele[gh, Chief 
New Mexico and Federal Facilities Section 
RCRA Permits Branch 
U. S. Environmental Protection Agency, Region vI· 
. ( . 
1445 Ross Avenue, SUite 1200 . 
Dallas, TX 75202-2733 
Dear Mr. Neleigh: 
Enclosed are copies of the second set of No Further Action (NFA) proposals for 23 
solid waste management units (SWMUs) from t;,e Resource Conservation and 
Recovery Act (RCRA) Hazardous and Solid Waste Amendments (HSWA) Final 
Permit for Sandia National LaboratoriesJNew Mexico (SNLINM), ID No. 
NM5890110518. 
Copies of these proposals are also being submitted for comment to the New 
Mexico Envfronment Department {NMED), Hazardous and RadiOactive Materials 
Bureau. The Class 3 permit modification process will. be initiated after regulatory 
comments are addressed. 
If you have any questions, please contact John Gould at (505) 845-6089 or 
Mark Jackson at (505) 845-6288. 
Enclosures 
cc wlenclo$ures: 
T. Trujillo, AL, ERD 
L. Aker, AlP (2 copies) 
W. Cox, SNL, MS 1147 
Sincerely. a 
f!f7Y.jI 
~C" MichaeJ J. Zamors:4 
] Acting Area Manager 
Mr. David Neleigh 
cc w/o enclosures: 
M. Jackson, KAO 
J. Johnsen, KAO-AIP 
C. Soden, AL, EPD 
N. Morfock, EPA, Region VI 
T. Roybal, SNL, MS 1147 
M. Davis, SNL. MS 1147 
T. Vandenberg, SNL. MS 0141 
E. Krauss, SNL, MS 0141 
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PROPOSAL FOR 
NO FURTHER ACTION 
Site 233, Storm Drain System Outfall Site . 
Operable Unit 1309 
SANDIA NATIONAL LABORATORIES/NEW MEXICO 
1. Introduction 
1. 1 ER Site Identification Number and Name 
Sandia National LaboratorieslNew Mexico (SNLINM) is proposing a risk-based no further 
action (NFA) decision for Environmental Restoration (ER) Site 233, Storm Drain System 
Outfall Site, Operable Unit (OU) 1309. ER Site 233 is listed in the Hazardous and Solid 
Waste Amendment (HSWA) Module IV (EPA August 1993) of the SNLINM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518) (EPA August 1992). 
1.2 SNL/NM Risk-based NFA Process 
This proposal for a determination of an NF A decision has been prepared using the criteria 
presented in Section 4.5.3 of the SNLINM Program Implementation Plan (PIP) (SNLINM 
February 1994). Specifically, this proposal will "contain information demonstrating that this 
SWMU has never contained constituents of concern that may pose a threat to human health or 
the environment" [as proposed in the Code of Federal Regulations (CFR), Section 40 
Part 264.51 (a) (2)] (EPA July 1990). The HSWA Module IV contains the same requirements 
for an NF A demonstration: 
Based on the results of the RFI [RCRA Facility Investigation] and other 
relevant information, the Permittee may submit an application to the 
Administrative Authority for a Class III permit modification under 40 CFR 
270.42(c) to terminate the RFI/CMS [corrective measures study] process for a 
specific unit. This permit modification application must contain information 
demonstrating that there are no releases of hazardous waste including hazardous 
constituents from a particular SWMU at the facility that pose threats to human 
health andlor the environment, as well as additional information required in 40 
CFR 270.42(c) (EPA August 1993). 
For a risk-based proposal, an SWMU is eligible for an NF A determination if the NF A 
criterion established by the SNLINM permit is met. This criterion, found in Section M.1 of 
the permit, is as follows: "[T]here are no releases of hazardous waste including hazardous 
constituents ... that pose threats to human health andlor the environment..." This risk-base 
proposal contains information needed to make the NF A determination. 
This proposal is using the technical approach which is the foundation for the SNLINM 
corrective action process. The details of the SNLINM technical approach are provided in 
Appendix C of the PIP. The first step in the technical approach is the data qualitative review 
step (the same step used to determine whether the SWMU is eligible for administrative NF A). 
Should significant uncertainties remain, the assessment of the SWMU continues within the 
SNLINM technical approach. 
At this site, sufficient data were not available to compare to established action levels or 
• develop site-specific action levels. Background soil samples were collected and analyzed to 
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develop upper tolerance limits (UILs) for metals. Site-specific data were collected to 
compare to existing soil action levels (proposed Subpart S action levels) and UTLs. If site-
specific concentrations exceeded the proposed Subpart S action levels or UTLs, then a risk ... 
assessment was performed. The site-specific concentrations were compared to the derived ris~ 
assessment action levels. Concentrations less than these action levels, either proposed Subpart 
S action levels, UTLs, or derived risk-based values, triggered this NFA proposal for Site 233. 
1.3 Local Setting 
SNLINM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional 14,920 acres of land provided by land-use permits with Kirtland Air Force Base 
(KAFB) , the United States Forest Service, the State of New Mexico, and the Isleta Indian 
Reservation. SNLINM has been involved in nuclear weapons research, component 
development, assembly, testing, and other nuclear activities since 1945. 
ER Site 233 (Figure 1) is located on land owned by DOE. The outfall is located along the 
northern embankment of Tijeras Arroyo south-southwest of Building 986 in Technical Area 
(TA) IV. 
Surficial deposits in the SNLIKAFB area lie within four geomorphic provinces, which in turn 
contain nine geomorphic sUbprovinces. Site 233 lies within the Tijeras Arroyo subprovince. 
The Tijeras Arroyo SUbprovince is characterized by broad, west-sloping alluvial surfaces and 
the 50-meter-deep Tijeras Arroyo. The Tijeras Arroyo subprovince contains deposits derived 
from many sources, including granitic and sedimentary rocks of the Sandia Mountains, 
sedimentary and metamorpmc rocks of the Manzanita Mountains, and sediments of the Upper e 
Santa Fe Group. 
2. History of the SWMU 
2.1 Sources of Supporting Information 
In support of the request for a risk-based with confirmatory sampling NF A decision for ER 
Site 233, a background study was conducted to collect available and relevant site information. 
Interviews were conducted with SNLINM staff and contractors familiar with site operational 
history. 
The following information sources were available for the use in the evaluation of ER Site 
233: 
• Confirmatory-sampling program conducted in September 1994 
• Risk analysis for one radionuc1ide 
• One surface radiation survey 
• One unexploded ordnancelhigh explosives (UXOIHE) survey 
• Interviews and personnel correspondence 
• Historical aerial photographs spanning 40 years 
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2.2 Previous Audits, Inspections, and Findings 
In November 1993, the'Sandia ER staff recognized Site 233 as a SWMU. ER Site 233 was 
not listed as a potential release site based on the Comprehensive Environmental Assessment 
and Response Program (CEARP) interviews in 1985 (DOE September 1987). In addition, Site 
233 was not included in the Environmental Protection Agency (EPA) RCRA Facility 
Assessment (RFA) in 1987 (EPA April 1987) and Site 233 was not included in the Hazard 
Ranking System (DOE September 1987). 
2.3 Historical Operations 
The outfall discharged industrial effluent and storm water from TA-IV (Figure 1). Currently, 
the outfall discharges only storm wateL The specific constituents in the industrial effluent are 
not known. The possible discharge contaminants include chromates, antifoularits, chromium, 
sodium hydroxide, hydrochloric acid, chromosulfuric acid, diesel, and other petroleum 
products. Mineral oil is also considered a potential soil contaminant because of a recent 
release (June 1994) of mineral oil at a similar outfall, Site 232. 
3. Evaluation of Relevant Evidence 
3. 1 Unit Characteristics 
The Storm Drain System Outfall is confined to the downstream natural drainage. All releases 
would be contained in this limited area. 
3.2 Operating Practices 
Based on interviews and personnel correspondence, the outfall discharged industrial effluent 
and storm water from approximately 1978 to 1991. Examination of aerial photographs 
confirms this time frame but provides no additional information. 
3.3 Presence or Absence of Visual Evidence 
The approximately 175-foot long outfall and the cement culvert are the only physical evidence 
of the outfall system. No discoloration of soils was observed during site reconnaissance and 
soil sampling activities. 
3.4 Results of Previous Sampling/Surveys 
In 1994, the site was visually surveyed for surface indications of UXOIHE. No UXOIHE 
were found (SNLINM 1994a). Also in 1994, a surface radiation survey was conducted on the 
entire site using an Eberline ESP-2 portable scaler, with an Eberline SPA-8 (2 inch X 2 inch 
sodium iodide) detector. A thirty second integrated count was performed at each proposed 
sample location, while scanning the detector over an area approximately 2 feet in radius 
around the sample location. The alarm was set at 1.3 times the background count rate. No 
alarms occurred during the survey. No surface anomalies were detected (SNLINM 1994b). 
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3.5 Assessment of Gaps in Information 
No environmental sampling data existed for Site 233. If contamination was present, potential A 
constituents of concern (metals, radioactive constituents, and organic constituents), would be .. 
expected at shallow depths. Metals and radioactive constituents generally adsorb on soil and 
precipitate rather than remaining soluble. If organic constituents were introduced in the 
drainage, they should be detectable in surface or shallow subsurface soils. 
__________ . __ ~.Ji. (;p.rrfirmlltQr}lSampliDg_~ ___________________ ._. __________ --------------------------:----------
A surface (0-6 inches deep) ana shallow subsurface (6-36 inches deep) soil sampling program 
was developed and implemented in September 1994. The Confirmatory Sampling and 
Analysis Plan (SAP) can be found in Appendix A. Those soil sample results exceeding an 
action level are summarized in Table 1. A complete list of "hits" or detections and quality 
assurance (QA) results can be found in Appendix B. 
For health and safety purposes, a photoionization detector, OVM, was used throughout the 
field program. The OVM measured no anomalous vapor concentrations. 
Surface and shallow subsurface soil samples were collected at the most likely locations of 
contamination. The site "daylights" at two points. Two samples were collected where it first 
daylight:s. Then the surface discharge runs through a second concrete culvert. Four samples 
were collected where it exits the second culvert. This was the area of the greatest visible 
erosion. Two more samples were collected at the furthest extent of visible erosion and scour a 
(Figure 1). Every sample was analyzed for metals1, chromium+6, and total petroleum .. 
hydrocarbon (TPH). The four subsurface samples also were analyzed for volatile organic 
compounds (VOCs). Four samples were analyzed for semivoiatile organic compounds 
(SVOCs). As a general check for radioactive constituents, two samples were analyzed for 
tritium, one sample was analyzed for isotopic uranium and plutonium, and four samples were 
screened with in-house gamma spectroscopy. 
3.6. 1 Background Samples for Metals and Radioactive Constituents 
UTLs for background metals were calculated from analyses of 24 samples collected in the-
vicinity of the 11 sites discussed in the SAP (Appendix A). UTLs or background 95 th 
percentiles for background radionuclides were calculated from samples collected throughout 
KAFB (IT 1994). A discussion of background calculations and supporting data and analyses 
are included in Appendices C and D. -
3.6.2 Organic Compounds 
No VOCs or SVOCs were detected positively. Some organic compounds were detected at 
levels below the reportable limit (qualified with a "]" in Table 1) and some also were detected 
1 Although the target analyte list (TAL) metal analytes include calcium, magnesium, potassium, and sodium, these nontoxic, 
major cations are not induded in the evaluation. They do not pose a significant environmental or human health risk regardless A 
of concentration. .. 
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in the associated in the blank sample (qualified with a "B"). N~ne of these qualified 
detections indicate signiJicarit contamination. --
TPH was detected in four of the eight samples. Three of these four detections were at 
concentrations below 100 milligrams per kilogram (mglkg). One TPH analyses (Sample 233-
02-B) indicated a concentration of 140 mglkg. The average of the four samples was 82 
mglkg. These TPH detections do not indicate significant contamination. 
3.6.3 Metals 
The maximum local background value for beryllium was 0.53 mglkg. Beryllium was not 
detected above 0.53 mglkg. Mercury, selenium, silver, and chromium+6 were not detected at 
Site 233. All other metal concentrations except one analysis for zinc were below UTLs. 
Sample 233-03-A had a zinc concentration of 110 mglkg, compared to a UTL of 79 mglkg. 
The proposed Subpart S Action Level for zinc is 20,000 mglkg. The site is considered to be 
risk-free in terms of metals contamination. 
3.6.4 Radionuclides 
Thallium was not detected at Site 233. Plutonium-239/240, plutonium-238,and uranium-
235/236 were not detected above the minimum detectable activity (MDA). Activities of 
uranium-238 at 0.54 picocuries per gram (pCi/g) and uranium-234 (0.65 pCi/g) were detected 
in Sample 233-01-A, below the base-wide background 95 th percentiles of 1.1 and 1.0 pCi/g 
and below the maximum local background activities of 0.84 and 0.97 pCi/g, respectively. 
Tritium was detected in two samples with activities of 0.025 and 0.038 pCi/g, respectively. 
3.6.5 Quality Assurance Results 
As discussed in the Confirmatory Sampling and Analysis Plan (Appendix A), quality 
assurance samples, including field duplicates, trip blanks and rinsates, were collected as part 
of the II-site sampling program. Analyses indicate that the field soil duplicates were 
comparable to the original soil sample results. The trip blanks and rinsates indicated no 
significant sampling contamination. QA results can be found in Appendix B. Level I and 
Level II data verification was conducted on all data, as described in the PIP (SNLINM 1994). 
3. 7 Risk Analysis 
To further evaluate the site data for radionuclides with activities above background UTLs (or 
95 th percentiles) or those without background UTLs, risk was analyzed for tritium, assuming 
the maximum detected activity. 
The risk calculations were designed to produce conservatively large estimates of radioactive 
dose to counter uncertainties in the soil data. This approach facilitates the following decision 
regarding future activities at Site 233: 
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• If the conservative estimates based on the soil data result~ ~11 an ~ unacceptable dose 
(greater than 10 mrem/year), further investigation andioiremediation will be needed; 
or 
• If the dose estimates are acceptable, the potential for health hazards at the site is 
extremely low, and further actions will not be needed. 
The radionuclide dose was computed using methods and equations promulgated in proposed 
RCRA Subpart S documentation (EPA 1990). Accordingly, all calculations were based on the __ 
assumption that receptor doses from radionuclides result from ingestion of contaminated soil. 
Calculation of radionuclide doses required values of dose conversion factors, which are used 
to convert radionuclide intakes (in units of pCi/year) into effective dose equivalents (in units 
of rnrem/year). A published value of the dose conversion factor (Gilbert et a!., 1989) exists 
for tritium. 
To assure that the computed doses were conservatively large, only the maximum observed 
activity of tritium was employed. 
Following proposed Subpart S methodology, the equation and parameter values used to 
ci\.lculate the summed radioactive dose were: 
where: 
DOSE 
DSR 
S 
I 
DCF 
= 
= 
DOSE = DSR x S 
total effective dose equivalent (rnrem/yr); 
dose-to-soil concentration ratio for the radionuclide (mremlyr)/(pCi/g), = 
I X DCF; 
soil concentration of the radionucIide (PCi/g); 
soil ingestion rate = 0.2 g/day = 73 g/yr; and 
dose conversion factor for the radionuclide (rnremlpCi). 
The PIP stipulates that, for the purpose of computing media action levels, the total radioactive 
dose at a site should not be greater than 10 mremlyear (SNLINM 1994), which corresponds to 
a cancer risk of less that 10-6 excess deaths. 
The input and results of the risk calculations are presented in Table 2. The radioactive dose 
is less than 10 mrem/year. Therefore, the site is considered to be risk-free in terms of 
radionucIide contamination. 
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3.8 Rationale for Pursuing a Risk-based NFA Decision 
--
Surface soil and shallow subsurface soil samples were collected at the two locations where the 
drainage "daylights" from concrete culverts and at the furthest extent of visible erosion/scour 
where the discharged effluent would have most likely settled. These three areas are the most 
likely areas for contamination. SNLINM is proposing a risk-based NFA because 
representative soil samples from ER Site 233 have concentrations less than action levels; 
either proposed Subpart S action levels, background UTLs, background 95 th percentiles, or 
derivedrisk-ba-sed -values.- ----- ----.- _. --- -
In addition 
• A site visit in 1993 by ER personnel confirmed the presence of a confined natural 
drainage with no discoloration in the soils. 
• In June 1994, a UXOIHE visual survey was conducted by KAFB Explosive Ordnance 
Division (EOD) and found no UXOIHE ordnance debris at Site 233 (SNLINM 1994a). 
• In September, 1994, as part of the surface soil sampling effort at Site 233, a surface 
radiation survey was conducted (SNLINM 1994b). No surface anomalies were detected at 
Site 233. 
4. Conclusion 
Based upon the evidence cited above, ER Site 233 has no releases of hazardous waste or 
hazardous constituents that pose a threat to human health and/or the environment. Therefore, 
ER Site 233 is recommended for an NF A determination. 
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Figure 1. Storm Drain System Outfall Site 233. 
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Table 1. Site 233 - Results of Shallow Soil Sampling and Analysis 
Sample Analytical Method Constituent Concentration Qualifier(s) Background Action Level Identifier (mglkg) (mglkg) (mglkg) 
233·01·B YOCs (8240) 2·butanone 0.005 JB 
233-02·B YOCs (8240) 2·butanone 0.004 JB 
233·03·B YOCs (8240) 2·butanone 0.006 JB 
233·04·B VOCs (8240) 2·butanone 0.006 JB 
233·01·B SVOCs (8270) Acenaphthene 0.033 J 
.... .... .. ......... 
. ... 
. .... ... ... ... . _ ..... ... ._._- . - .. ....... 
. .. 
233·02·B SYOCs (8270) Bis(2·ethylhexyl) 1.0 B phthalate 
233·01·A SYOCs (8270) Anthracene 0.044 J 
233·01·A SYOCs (8270) Benzo(a) 0.049 J 
anthracene 
233·04·A SYOCs (8270) Benzo(a) 0.036 J 
anthracene 
233·01·A SYOCs (8270) Benzo(b) 0.055 J fluoranthene 
233·04·A SYOCs (8270) Benzo(b) oms J fluoranthene 
233·0)·A SYOCs (8270) Benzo(a) 0.070 J pyrene 
233·04·A SYOCs (8270) Benzo(a) 0.093 J pyrene· 
233·01·A· SYOCs (8270) Chrysene 0.10 J 
233·04·A SYOCs (8270) Chrysene 0.12 J 
233·01·B SYOCs (8270) Di·n·butyl 0.21 J phthalate 
233·04·B SYOCs (8~70) Di·n·buty) 0.057 J phthalate 
233·01·A SVOCs (8270) Fluoranthene 0.099 J 
233·01·B SVOCs (8270) Fluoranthene 0.068 J 
233·04·A SYOCs (8270) Fluoranthene 0.073 J 
233·04·B SVOCs (8270) Fluoranthene 0.047 J 
233·0)·B SYOCs (8270) Napthalene 0.086 J 
233·01·B SVOCs (8270) Phenanthrene 0.11 J 
233·01·A SVOCs (8270) Pyrene 0.083 J 
233·01·B SYOCs (8270) Pyrene 0.043 J 
233·04·A SVOCs (8270) Pyrene 0.049 J 
233·02·B TPH (8015) TPH 140 
233·03·A TPH (8015) TPH 40 
233·03·B TPH (8015) TPH 78 
233·04·B TPH (8015) TPH 68 
233·03·A TAL Metals (6010) Zinc 110 79 20,000 . 
233·01·A Tritium (600 906.0)' Tritium 0.025 pCi/g 2,170,000 pCilg 
233·04·A Tritium (600 906.0) Tritium 0.038 pCi/g 2,170,000 pCilg 
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A "J" qualifier means detected at a concentration below the laboratory reporting limit. 
A "B" qualifier means detected in the associated blank sample. 
For zinc, background is the 95 percent upper tolerance level for the local background data. 
For zinc, the action level is the proposed Subpart S action leveL 
The tritium action level is a calculated risk-based leveL 
Table 2. Risk Calculations for Site 233 
Constituent Activity (PCi/g) DCF Individual Dose Source of DCF (mrem/pCi) (mrem/year) 
Tritium 3.80E-02 6.30E-08 1.75E-07 Gilbert et aI., 1989 
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Appendix A 
Confirmatory Sampling and 
Analysis Plan 
SAMPLING AND ANALYSIS PLAN FOR ELEVEN 
SITES IN TIJERAS ARROYO OPERABLE UNIT 
SANDIA NATIONAL LABORATORIESI NEW 
. . 
MEXICO· .. 
Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 
Introduction 
The purpose of the sampling and analysis described in this plan is to determine the 
appropriate way to proceed toward closure of 11 ( of the 17) sites in the Tijeras Arroyo 
Operable Unit. Based on the surface and shallow subsurface soil samples and analyses for 
the constituents of concern (COCs), one of three approaches will be pursued for each site: 
1. A petition for "No Further Action" (NFA) will be produced for regulatory 
consideration; 
2. A voluntary corrective measure (VCM) will be designed and implemented, 
hopefully followed by an NFA petition; or .. .. . 
3. The site assessment and eventual closure will follow the standard RFI/CMS path 
Most of the sites covered by this Sampling and Analysis Plan (SAP) are outfalls from the 
storm water and sanitary sewer systems emanating from Sandia Technical Areas (TAs) I, II, 
and IV. The general sampling program for the outfaUs will be to collect four samples at the 
head of the outfall, two samples of surface soil (0 to 6 inches deep) and two samples of 
shallow subsurface soil (18 to 36 inches deep) and four samples (two surface soil and two 
shallow subsurface soil) at the furthest extent of channel erosion and scour. The analytes 
for most of the samples are volatile organic compounds, semi-volatile organic compounds 
[BNAs), metals, chromium+ 5'for samples where chromium is found in a metals analysis, total 
petroleum hydrocarbon (TPHI. explosives, Total Kjeldahl Nitrogen {TKNI. nitrate/nitrite, and 
Gamma Spectroscopy for radionuclides, isotopic uranium, isotopic plutonium, tritium, and 
chlorodiphenyls (PCBs). 
Sampling Procedures and Volumes 
Surface soil samples will be collected with a stainless· steel scoopula or trowel and placed in 
a stainless steel bowl. After at least 1000 mIl of soil has been collected, the soil will be 
thoroughly mixed in the bowl and transferred to two or three 500-ml sample bottles with a 
stainless steel scoopula. Sample bottles will be labeled accordingly and the appropriate 
sample information (sample depth, collection date and time, etc.) will be documented on the 
chain-of custody (CDC) after each sample is collected. Samples will then be packaged and 
cooled to 4 degrees Celsius. '. 
Shallow subsurface soil samples (18-36 inches) will be collected with a 2-inch (minimum) 
hand auger. A soil sample is collected by turning the auger clockwise and advancing it into 
the ground until the bucket at the end of the auger (last 6-8 inches) is full of soil or refusal 
occurs. Several runs with the auger is anticipated in order to obtain the appropriate volume. 
A hand shovel may also be used to bypass large rocks in order to continue with the auger. 
The auger is then extruded counter-clockwise from the ground and the soil is removed from 
the auger and placed in a stainless steel bow!. After 1,1252 ml of soil has been collected, 
the soil will be mixed in the bowl and transferred to two or three 500-ml sample bottles and 
one 125-ml sample bottle with a stainless steel scoopula. Sample bottles will be labeled 
accordingly and the appropriate sample information will be documented on the COC after 
each sample is collected. Samples will then be packaged and cooled to 4 degrees Celsius. 
Waste Generation and Equipment Decontamination 
Decontamination of sampling equipment will be done between each sample. 
Decontamination will include thoroughly washing the inside and outside of the sampling 
equipment with a spray of ALCONOX'" or LlQUINOX'" and water; rinsing with distilled, 
1The sample volume varies between 1,000 and 1,500 ml depending on the analyses for the sample. 
2The sample volume varies between 1,125 and 1.625 ml depending on the analyses for the sample. 
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deionized water; and drying before reusing. No soil waste will be generated. The soil 
removed from the hand-auger- holes, while collecting samples at a depth of 18 to 36 inches, 
will be return to the hole. The sampling tools, which are scoopulas/trowels, hand-augers, 
and shovels, will be decontaminated with water and ALCONOX'" after each use. The decon 
leachate w[l/ be stored in capped 1-gallon containers. One or two containers will be used for 
each site and two to four containers will be used for the background samples. The 
containers will be labeled as "lOW" and the site number identified on each container. All the 
containers will be stored at Site 232, a central location. The leachate waste will be disposed 
according to the analytical results of the soil samples collected at the site. 
Site Descriptions 
The sites that will be sampled are 
• Site 46, Old Acid Waste Line Outfall; 
• Site 50, Old Centrifuge Site; 
• Site 77, Oil Surface Impoundment; 
• Site 227, Bldg. 904 outfall; 
• Site 229, Storm Drain System Outfall; 
• Site 230, Storm Drain System Outfall; 
• Site 231, Storm Drain System Outfall; 
• Site 232, Storm Drain System Outfall; 
• Site 233, Storm Drain System Outfall; 
• Site 234, Storm Drain System Outfall; and 
• Site 235, Storm Drain System Outfall.-
The site locations are shown in Figure 1. A description of the site history, conditions, 
previous investigations, and sampling plans are described in the following sections. 
Site 46: Acid Waste Line Outfall 
The Old Acid Waste Line carried wastes from several buildings in TA I. The waste line 
begins as a north-south trending, 750-feet long open trench in a grassy field, northwest of 
Building 981-1 in TA IV. No pipe opening is visible at the "head" of the trench. As the 
trench crosses the field, it turns to the southeast and continues to a non-engineered spillway 
at the edge of Tijeras Arroyo. The spillway lies on a bank (40 to 50 feet of relief) composed 
of compacted alluvial sediment. Historical aerial photographs show vegetation, presumably 
supported by the discharge, growing southeast of the spillway to the active arroyo channel 
(about 200 feet distance from the spillway). The site is not restricted and is easily 
accessible. 
During use, discharged effluent averaged an estimated 130,000 gallons per day. Use of the 
line has been discontinued. The line received wastes from plating, etching, and photo 
processing operations, and cooling tower "blow down". Acids and metals are target 
contaminants. Chromic acid and ferric chloride are mentioned specifically in the site' history, 
and ferric chloride was found in the soils during a limited sampling event. Various 
radio nuclides, possibly including tritium, uranium, and plutonium were used in TA I. 
Building 863 was a source of discharge to the Acid Line. The information sheet for ER Site 
98 {Building 863, TCA Photochemical Release: Silver Catch Boxes) indicates the presence of 
trichloromethane, silver, and photo-processing chemicals with an ammonia-like odor, The 
waste solution from the silver re~overy unit reportedly was discharged to the Old Acid Waste 
Line, which is the only specific information about chemical discharges. 
The site has been visually surveyed for surface indications of unexploded .ordnance and high 
explosives (UXO/HE), No UXO/HE were found. Also, a surface radiati.on survey was 
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conducted on the entire site. -No surface radiation anomalies were detected. 
The sampling program includes four samples collected at the "head" of the site outfall (by 
the fire extinguisher training area west of TA IVI and four samples collected by the spillway 
into the Tijeras Arroyo drainage /Figure 1). Every sample will be analyzed for tritium, metals, 
chromium +6/if chromium is detected), TKN, and nitrate/nitrite. Half the samples will also be 
analyzed for semi-volatiles and cyanide. Additionally, all the subsurface samples witt be 
analyzed for vol-atiles. The analytes are fisted in Table 1. A "4ft on the table indicates that 
All the samples will be analyzed 
for that specific analyte whereas a "2" .on the table indicates half the samples will have 
additional analyses for the analyte listed. 
Site 50: Old Centrifuge 
Site 50, Old Centrifuge, was an outdoor, rocket propelled centrifuge that was used in the 
early 19505 to test units under G forces. The fClciJity is located east of the TA (I fence in a 
slight depression on top the escarpment northwest of Tijeras Arroyo. The concrete 
centrifuge pad has a diameter of 80 to 90 feet. _ The site has a 7-foot high wooden retaining 
wall on the north, east, and south sides. The west side is open. The centrifuge arm 
assembly, which has a 20-foot radius~ is sitting outside the wall to the north and appears to 
be intact. Control wiring to the center axis of the centrifuge was suspended from a cable 
between two telephone poles on the north and south side of the pad. The control wiring 
went to a bunker located to the southwest over the escarpment. The bunker had a electrical 
transformer containing PCB. The electrical transformer has been removed. The pad was not 
stained and no spills or leaks were reported. 
The centrifuge was rocket driven by two T40 6-KS-3000 or two Deacon 3.505-5700 solid 
rocket motors. The combustion byproducts produced by these rocket motors were carbon 
dioxide, carbon monoxide, water, hydrochloric acid, -aluminum oxide, - and possibly barium 
oxide. No other HE is known or suspected at the site. The rocket orientation would expel 
combustion byproducts towards the retaining wall and the opening to the w~st. The rocket 
propellant would be consumed in the rocket motor case: Under normal operating conditions, 
no unburned propellant would be released. 
In 1987, a reconnaissance investigation at five potential contaminated sites, including the 
Old Centrifuge Site, was conducted by the ER Project. Samples were analyzed for uranium, 
TNT, HSl inorganics, TCLP constituents, and EP Toxicity constituents. Metals, including 
barium, were detected at concentrations well below regulatory action levels. Total uranium 
concentrations were typical of area background levels. TNT, pesticides, PCBs, herbicides, 
and semi-volatiles TClP compounds were not detected. 
Prior to sampling, the surface will be surveyed for radiation. If contamination exists, it is expected 
to be around the edge of the centrifuge pad at the surface, probably along the open west side. 
The constituents of concern are metals (specifically lead, beryllium, and barium), depleted 
uranium, and high explosives. Four surface samples and four subsurface samples will be 
COllected. The sampling locations will be biased toward the west side of the site because that is 
the open side (Figure 1). All surface samples will be analyzed for all the COCs. One-half of the 
subsurface samples will be analyzed for uranium and high explosives. All four subsurface 
samples will be analyzed for metals. 
Site 77: Oil Surface Impoundment 
The Oil Surface Impoundment Site is outside the TA IV fence, southeast of Building 981-1. The 
surface impoundment, which was constructed in the 1970's, is used to catch waste water from 
accelerators. At the time of the RCRA facilities environmental survey, the impoundment was 
unlined. Since then the impoundment was drained. Soil samples were analyzed for PCBs and 
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__ solvents. Based on the analytical results, the impoundment was determined 10 be clean. 
Subsequently, the impoundment was lined with geotextile and is now regulated under Sandia's 
Surface Water Discharge Program. 
This site will not require UXO/HE or radiation surface surveys. Minimal confirmation sampling and 
analysis is proposed to verify that the site is clean. Three surface and three shallow subsurface 
samples are proposed. The samples will be collected along the perimeter of the existing lined 
pond (Figure 1). All the samples wilt be analyzed for PCBs. The subsurface soil samples also 
will be analyzed for volatile organic compounds (Table 1). 
-e 
.--~-----~ 
----------
-- - --- - --. Site 227:B1TnKer904-0-ulfalr-~-
Site 227 is an inactive outfall from the septic system for Building 904 (ER Site 46) in TA II. The 
site starts where the discharge exits the septic tank piping system, approximately 100 feet 
northeast of the southemmost point of TA II. The extent of the area influenced by the discharge 
may include the bank of Tijeras Arroyo below the outfall and some area between the outfall and 
the main channel of Tijeras Arroyo. The site is along the eastem edge of ER Site 45. 
-- - - -
------_.-.. _ .. _.- -_ .. _- --, .... _--. - - - ---- -
Building 904, built in 1948, was used fOfweapons assembly, HE testing, photo processing, and 
various other testing. Sanitary wastes were discharged to a septic tank, and other wastes were 
discharged to the outfall. 
Mineral oil is also being considered a potential soil contaminant at all outfalls along the Tijeras 
Arroyo due to a fecent release (June 1994) of mineral oil at Outfall 232 and vague historical 
records. 
Possible soil contaminants are explosives, radioactive materials froni weapons processing, 
including tritium, uranium, and plutonium, solvents (acetone, methylene chloride, methyl ethyl 
ketone, carbon tetrachloride, toluene, xylene, hexane, alcohols), and inorganics (ammonium 
hydroxide, barium, cadmium, silver, chromium, titanium, cyanide). 
Access to this site is along the TA II perimeter road. This site is within the TA \I testing exclusion 
zone. The best days to sample are generally Friday, Saturday, and Sunday, when'testing ceases. 
Bruce Berry (telephone 845-8018) must be contacted to gain permission and access to this site. 
Prior to sampling 
1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the 
drainage; 
2. these locations will be visually scanned for UXOIHE; and 
3. these locations win be screened for surface radiation anomalies. 
The proposed sampling program is to collect four surface soil samples and four sharrow 
subsurface samples. Two surface and two subsurface samples will be collected at the outfall. The 
other two surface and two subsurface samples will be collected at the furthest visible channel 
erosion and scour (Figure 1). The analytes are listed in Table 1. 
Sites 229 - 235: Storm Drain Systems Outfalls 
These sites consist of the discharge areas at seven outfalls along the northern embankment of 
Tijeras Arroyo. The outfalls discharged industrial effluent and storm water from TAs I, II, and IV. 
Presently they only discharge storm water. The outfalls receive runoff from Site 96 (Storm Drain 
System) and other engineered drain systems within the three TAs. The sites are along 
approximately 'X miles of the embankment. 
The specific constituents in the industrial effluent at these sites are not known. The possible 
discharged contaminants include chromates, antifoulants, chromium, sodium hydroxide, 
hydrochloric acid, chromosulfuric acid, diesel, and other petroleum products. To cover this array 
of possible contaminants, soil samples will be analyzed for volatiles (subsurface samples only), 
semi-volatiles, metals and Chromium"';, if chromium is found in the metals analysis. 
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Mineral oil is also being considered a potential soH contaminant at all outfalls along the Tijeras 
Arroyo due to a recent release (June '94) of mineral oil at Outfall 232 and vague historical 
records. Therefore, soil samples will also be analyzed for TPH. 
At Sites 229 through 234, prior to sampling 
1. tumbleweeds wilt be cleared from locations to be sampled and placed adjacent to the 
drainage; 
2. these locations will be-visually scanned tor UXO/HE; and 
3. these locations will be screened for surface radiation anomalies. 
Site 229 is due east of the footings of the old guard tower and the south "comer" of the TA II 
fence. It discharges near the top of the embankment through the center of ER Site 45. Access to 
this site is along the TA 1/ perimeter road. This site is within the TA II testing exclusion zone. The 
best days to sample are generally Friday, Saturday, and Sunday, when testing ceases. Bruce 
Berry (telephone 845-8018) must be contacted to gain permission and access to this site. 
Because this site discharges from TA II, various radionuclides, possibly including tritium, uranium, -
and plutonium are of concern; Four surface soil and four subsurface soil samples will be collected 
at this site (Figure 1). The analytes are listed in Table 1. 
Site 230 is west of Building 970 in TA IV. A drain pipe discharges into a bowl-shaped concrete 
structure adjacent to Building 970A. Flow from this structure is directed to a drain and flume 
located approximately 120 feet further west The flume carries the flow to a discharge point 
slightly above the base of the arroyo embankment Doug Bloomquist (845-7455) must be 
contacted to ensure that no laser testing is being performed in the area. Four surface soil and four -
subsurface soil samples will be coUected at this site (Figure 1). The analytes are listed in Table 1. 
Site 231 is west of Building 970 in TA IV. A drain pipe discharges to a concrete flume near the top 
of the embankment. The flume carries the flow to a discharge point near the base of the slope. 
Doug Bloomquist (845-7455) must be contacted to ensure that no laser testing is being performed 
in the area .. Four surface soil and four subsurface soil samples will be collected at this site (Figure 
1). The analytes are listed in Table 1. . . -
Site 232 consists of two outfalls. One outfall is south of Building 97DA, east of the lined lagoon. A 
drain pipe discharges to a concrete flume near the top of the embankment The flume carries the 
flow to at discharge point near the bottom of hillside. On June 1, 1994, about 150 to 350 gallons 
of mineral oil was spilled into this outfall through the storm water drain by building 986. The day 
after the spill the site was screened for radiation and UXO/HE. No surface radiation anomalies or 
UXO/HE were found. Also, four surface soil and four subsurface soil samples were collected. 
The samples were sent to Quintera laboratory in Denver for analysis for organics, metals, 
chromium+6, and gamma spec. Other than TPH from the mineral, no contaminants were detected. 
A Voluntary Corrective Measure was conducted in July and August to remove soil contaminated 
with mineral oil above 100 mg/kg ofTPH. 
The second outfall in Site 232 also is south of Building 970A, west of lined lagoon, and 
approximately 120 feet east of the other Site 232 outfall. Discharge occurs from a concrete 
structure opening near base of embankment Access to the site is along the road outside the 
south side of TA IV. Four surface soil and-four subsurface soil samples will be collected at this 
drainage Figure 1). The analytes are listed in Table 1. 
Site 233 is south-southwest of Building 986. Near the top of an escarpment, a smail metal drain 
pipe discharges to an open drain wh,ich directs fJowwithin another pipe before discharging near 
the base of the hills/ope. Access to the site is along the road outside the south side ofTA IV. 
Four surface soil and four subsurface soil samples will be collected at this site (Figure 1). The 
analytes are listed in Table 1. 
Site 234 is southeast of Building 9811 (Inflatable Building) and a lagoon impoundment (Site 77). 
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The site discharges into a steep-sided, deeply incised channel cut into the hillside. The drainage 
" channel splits directly uphill of a tree. Access to the site is along the road outside the south side 
of TA IV. 80th channels will be sampled." Six surface soil and six subsurface soil samples will be 
" collected at this site (Figure 1). The analytes are listed in Table 1. 
Site 235 is immediately downstream of a large concrete spillway on the northeast side of 
Pennsylvania and south of the Skeet Range, at the point where the road comes off the north bank 
of the arroyo and descends into the channel. The flow moves in a confined channel after 
dropping down the spillway. The site has been cleared for visible surface UXO/HE and screened 
for surface radiation With no anomalies detected. This channel is considerably larger than the 
other outfaH sites. Six surface soil and six subsurface soil samples will be collected at this site 
(Figure 1). The analytes are listed in Table 1. 
Background 
Background soil concentrations for organic contaminants should be negligible. Background 
concentrations for total metals and radionuclides must be determined for comparison to 
concentrations found at the sites. Twelve locations have been identified to collect samples for 
background determination (Figure 1). At each of these sites, one sample will be collected at a 
depth of 0-6 inches and a second sample collected at 18-36 inches (Table 1) .. In addition, the" 
background study report prepared by International Technology Corporation (May 1994) will also 
be used to evaluate the data. 
Quality Assurance 
As shown in Table 1, quality assurance samples will include the following: 
• Field "duplicates" on more than 10 percent of the samples. These samples will be 
collected adjacent to the original surface soil sample and in the same hole as the original 
subsurface soil sample; 
• Field soil blanks for more than 1 D percent of the VOC analyses. These sample wifl be 
obtained from Sample Management Office (SMO) and will contain no VOCs; and 
• One rinsate blank. All rinsate will be composited in one container. A sample of the 
rinsate will be analyzed for all constituents. The disposal method for the rinsate will be 
determined by the analytical results on this sample. t 
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Sile Site NanlH 
Old Acid Waste Line 46 
Oulfall (Tijeras Arroyo) 
50 Old Centrifuge Site (TA-2) 
77 Oil SurJace Impoundment 
227 
229 
230 
231 
232 
233 
234 
Bldg. 904 outfall (T A-Z) 
Sturm Drain System 
Outfall 
Storm Drain System 
Oulfall 
Storm Drain System 
Outfall 
Siorm Drain System 
OU!fali 
Slorm Drain System 
Outtall 
Sionn Drain Syslem 
Outfall 
Storm Drain System 
Outfall 
Potential Contaminants 
Ferric chloride, chromic acid and other acids, 
ammonia, photo processing chemicals and 
other unknown chemicals 
Rocket propellant and residues 
Solvents and PCBs 
4 2 4 4 2 
4 4 
4 
~;~" ~ -- .............. w .... u "''''I''~ «UU /"'\l1tuy::il::; t-'tan 
Irface Soils 
.. 
E 
E 
Ic~ 
4 
-4 4 2 
4 2 
-4 2 2 4 4 
2 1 2 4 
4 4 4 
High explosives, radioactive materlals, nitrate, 
toluene, methanol, other solvents, carbon 
tetrachlaride, ammonium hydroxide, barium, 
cadmium, silver, chromium, titanium, cyanide 
4 2 4 422244 4 2 422 4 4 
Chromates, anlifoulants, chromium, sodium 
hydroxide, hydrochloric acid, chramosulfurlc 4 2 4 4 4 
acid, diesel, other petroleum products 
4 2 4 2 2 4 4 
Chromates, anlifoulants, chromium, sodium 
hydroxide, hydrochloric acid, chromosutfuric " 2 4 " 
acid, diesel, olher petroleum producls 
4 2 2 1 1 " 4 
Chromales, anUtoulan!., chromium, sotllum 
hydroxide, hydrocnlOric acid, chromosulfurfc 4 2 4 " 
acid, diesel, olher petroleum products 
4 2 2 1 1 " 
" 
Chrgma!es, anUfoulanls, chromium, sodium 
hydroxide, hydrochloric acid, cnromosulfurlc 4 2 4 4 
acid, diesel, other petroleum products 
4 2 2 1 1 4 
" Chrom.las. anlifoutant., chromium, sodium 
hydrOXide, hydrochloric acid, chromosulrurlc 4 2 4 4 4 
acid, diesel, olher petroleum products 
2 2 1 1 4 4 
Chromates. antifoulanls, chromium, sodium 
hydroxide. hydrochloric acid. chromosulfuric 6 3 B 6 
. acid, diesel, other petroleum products 
6 2 2 1 1 6 6 
Chromales, antifoulants, cnromium, sodium 
hydroxide, hydrochtoric aCid, chromosulruric 4 2 4 4 
" acid, diesel, olher pelroleum products 
2 2 1 1 4 
" 
Subsurface SOils 
. 
2 4 4 2 4 4 4 4 2 
4 2 -
4 
2 4 4 2 4 2 4 4 4 4 2 
2 4 4 4 4 4 2 ; 
2 4 4 4 2 
2 4 4 4 2 
2 4 4 4 2 
2 
" 4 " 
2 
3 6 6 6 
2 
" 4 4 2 
~ ____ ~o~a~C~k~g~rO~U~nd~ __ -4 ______________ ~ ______________ ~_1~2-+~~1;2+-~~~4-~~~ar~12~~~~3~~3~~3~1~2+-~-+ __ ~-+~12~~~+-~~~~~~1~2+--+~~31-3~~3 
OA Duplicates Na 2 5 4 1 4 1 1 1 1 1 2 5 2 5 4 1 4 1 1 1 1 1 
QA Field Soil Blank Na 5 
QA Hinsale Na 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Totals 58 22 60 43 6 37 8 19 10 39 8 6 30 17 20 58 53 21 60 42 5 38 5 9 9 36 5 16 9 11 
Totals - Surface Plus Subsurface 116 43 120 85 11 75 13 19 19 75 8 11 46 26 31 53 
• Analyze for Cr' only If Cr is detected In metals analysis 

Appendix ·8 
Analytical Results 
·.'-' " :"--'""" 
ACRONYMS FOR ANAL YI/CAl DATA 
Organic/metals data for soil = mg/kg 
Radionuclides data for soil = pCifg 
ND = Not detected 
NS = Not significant 
MDA = Maximum Detectable Activity 
._-::_::: :"':::7:-::~":::-: - -,- --=-:-- ' - ----= 
J = Detected at a concentration below the laboratory reporting limit 
B = Detected in the associated blank sample 
. ' ... 
'1-\ 
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Appendix C 
Background Calculations . 
for Metals and 
Radionuclides 
Appendix C. Background Calculations for Metals and Radionuclides 
To evaluate metals data, 24 background samples were collected for metals analyses.4 Distribution 
analyses was performed first by constructing histograms. The histograms indicated a parametric 
distribution. Outliers were screened in a two-step process as described in the base wide 
background report (IT 1994). The first step is to perform an "a priori" screening for very high 
values relative to the rest of the data set. This is qualitatively performed by visually examining a 
column of sorted values. Maximum values that are a factor of 3 or 4 times higher than their nearest 
neighbor are removed from the ·data set during this step. None of the anomalous values were 
deleted by the "a priori" process. 
The second step, from EPA, 1989, determines whether an observation that appears extreme fits the 
data distribution. A statistical parameter, Tn is calculated: 
where: 
Xn = questionable observation; 
x. = sample arithmetic mean; and 
S = sample standard deviation 
Tn is compared to a table of one-sided critical values for the appropriate significance level (upper 5 
percent) and sample size from a table provided in EPA 19B9. Extreme concentrations for barium, 
calcium, chromium, copper and nickel were identified as outliers and were excluded from the data 
set. These anomalous values may have resulted from laboratory or sampling error. 
Probability plots. were 'then replotted to determine whether the data fit normal or lognormal 
popUlations. These plots are shown in Appendix D. The UTL& was calculated for data sets that fit 
a normal or lognormal distribution. 'Data sets are provided in Appendix D. As re'commended by 
EPA, a tolerance coefficient value of 95 percent was used (EPA 19B9). Most metals background 
data fit lognormal distributions. Iron and zinc data fit normal distributions. UTLs were not 
calculated for mercury, selenium, and silver because mercury and selenium were not detected and 
silver was detected only once in the 24 background samples. The beryllium background data did 
not fit a normal or lognormal distribution. The maximum value in a data set is commonly taken as 
,the UTL in a non-parametric setting (Guttman, 1970). The maximum background beryllium 
concentration was 0.53 mg/kg. 
Base-wide background UTLs for radio nuclides were established by International Technology (IT) 
Corporation to compare and evaluate radionuclide data (IT, 1994). A table is provided in Appendix 
2These data are referred to as local background data. The data collected throughout Kirtland Air Force Base (KAFBI. with 
most of the data collected within SNLlNM technical areas, are called base·wide background data (IT 19941. 
3 UTL = x + KoS. where: 
UTL = Upper tolerance limit; 
X = Sample arithmetic mean (for normal distribution). sample geometric mean (for lognormal distributionl; 
S = Sample standard deviation; and • 
K = One-sided normal tolerance factor (95 percent for these evaluationsl, 
13 
o with radionuclide background data and the corresponding UTLs. The maximum activity from the 
six local background samples for isotopic plutonium and isotopic uranium was used as an additional 
method to evaluate the data. Also, in-house gamma spectroscopy was performed on all 24 .-
background samples and indicated low levels of radioactivity but no significant contanlination. .. 
14 

Appendix D 
Probability Plots, Local 
Background UTL 
Calculations, and Base-
. Wide Background UTls for 
Radionuclides 
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- 24 
C"agl! "" 0.42942 
lan = 0.J6529 
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Bkg-l0·B 6600 11 
Bkg-l1-A 8300' 13 
Bkg-11-B 10000 16 
Bkg-12-A 56,00 11 
Bkg-12-B 8600 14 
Concentrations in mg/kg 
Activities in pCi/g 
E E 0 :;J E E ~ '2 'E :J Q) ::J >. '0 
to 'c .... "0 m .... ro Q) (3-« co !D U 
2 110 NO 0,9 23000 
2 130 0,3 1.5 24000 
2 110 NO 0,8 35000 
2 130 NO 1 31000 
5 110 0.4 1.8 36000 
2 9li 0.4 1.8 28000 
2 120 0.3 2.3 24000 
2 120 ND 1.4 24000 
6 210 0,6 1.8 78000 
6 140 0,5 1.7 33000 
6 150 0.3 1.5 46000 
2 150 0.3 1.1 51000 
,2 95 0.3 1.1 34000. 
3 100 0.3 1.3 39000 
6 160 NO 0.6 54000 
3 190 ND 1.6 60000 
. 6 210 0.4 1.7 49000 
3 210 0.3 0.9 82000 
2 140 0.3 2.3 42000 
6 150 0.3 2.6 35000 
2 200 0.4 2.2 43000 
2 200 0'.5 2.4 40000 
2 200 0.3' 2.2 55000 
6 2.90 0.4 2..6 47000 
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13 9300 8 3000 190 NO 
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14 10000 16 5600 330 ND 
9 11000 11 3900 330 ND 
8 9100 8 3800 190 NO 
7 6800 7 3400 200 ND 
6 7000 12 2600 170 NO 
6 7500 7 3000 180 ND 
4 4400 4 2600 110 ND 
7 9500 6 4100 180 NO 
7 11000 8 5400 230 NO 
5 5500 6 3800 120 NO 
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10 14000 11 3300 200 NO 
9 12000 18 3600 190 ND 
9 16000 20 4000 220 ND 
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Bkg-08-A 3 730 NO NO NO NO 12 33 
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Bkg-l1-B 8 2400 NO NO 290 NO 35 64 
Bkg-12-A 6 1600 NO NO NO NO 25 46 
Bkg-12-B 8 1900 NO NO 620 NO 33 69 
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Sample Identifier XX-XX-A - surface soil ~anip(es 
Sample Identifier XX-XX-B - subsurface soli samples 
E 
.2 
.1:: 
.. 
.... 
<0.010 
<0.022 
<0.023 
<0.024 
<0.084 
<0.023 
., 
~ CD ~ (1) 
OJ CO N 
(1) (1) ..... CO LO <:t N N (1) (1) (1) 
E E N N N I I I 
:J :J E E E 
'c '[: :J :J :J . 
0 0 'c '[: '2: ... ..... C\l C\l C\l :J :J 
a:: a:: '- ... '-::;, ::;, => 
<0.009 <0.011 0.8 0.28 1 
<0.008 <0.009 0.3 0.02 0.3 
<0.007 <0.017 0.03 0.5 
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Summary of Background Concentrations for Radlonuclides in Soil 
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Bismulh·212 32~ 17 . 307 NonplIUlmelrlc Mt4-2.7 17 1.1055 1.0 
-
V 
BisffilJth·214 340 321 19 Nonparame\llc 0.27-1.4 321 0,646 0.6 
-
o.e 
Cesium·137 802 sel 26 
- - - - - - -(Surlac.) 
- - -
Nanparamellic 0.004-10.1 604 0.200 • 0.2495 
-
0.92 (Subsurface) 
- - -
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Coball·50 nl 11 14 Unknown . <dotsc!ion Ilmil 247 "detection limit <oolsctlon Umit <del9clion limit 
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-
0.165 
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'. 
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- -
-
.. 
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-
O.ISS 
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-
1.1 
-, 
'Sample size. 
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!~Environmental Restoration Project 
Responses to NMED Technical Comments 
on No Further Action Proposals 
Dated June 1995J 
INTRODUCTION 
This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy (Zamorski. July 29. 1996) 
documenting the review of 23 No Further Action (NFA) Proposals submitted in June 
1995. 
This response document is organized in numerical order by operable unit (aU) and 
subdivided in numerical order by site number. Each au section provides NMED 
comments repeated in bold by comment number and by site number in the same order as 
provided in the call for response to comments. The DOE/SNL response is written in 
normal font style on a separate line under "Response" .. Responses to general technical 
comments begin on page 3 and responses to site-specific technical comments begin on 
page 4. Responses to general risk assessment comments begin on page 143 and responses 
to specific risk assessment comments begin on page 144. Additional supporting 
information for the site-specific comments is included as figures and tables within each 
comment response and as attachments to each section of this document. 
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RESPONSES TO NMED TECHNICAL CO:MMENTS 
ON NO FURTHER ACTION PROPOSALS 
DATED JUNE 1995 
GENERAL TECHNICAL COMMENTS 
1. Please provide a Table of Contents so that the individual sites and their order 
of discussion can be more readily tracked. 
Response: A Table of Contents is provided with each No Further Action Proposal 
submission sent to the regulators. 
2. Information sources are listed for individual proposals within the section 
Sources of Supporting Information. Although the information sources might 
be useful for evaluation of the proposals, it is generally difficult to match the 
information source the referenced document. Information sources should be 
referenced. 
Response: Citations in text to the references cited will be provided in future NFA 
proposals submissions and resubmissions. 
3. The background soil sampling results should be submitted for NMED 
review. 
Response: A Site-Wide statistical study for detennining the background 
concentrations of metals and radionuclides in soil and water at Sandia National 
LaboratorieslNew Mexico and Kirtland Air Force Base has been recently 
completed and submitted to NMED in March 1996 (IT, 1996). These new 
background values were used to replace values provided for specific NF A 
proposals in this response. 
4. Concerns exist over the sampling of the "septic system" solid waste 
management units (SWMUs). NMED believes the soil borings for drywells, 
seepage pits, or drain fields are inadequate. The proposal states that soil 
borings/samples were taken near the units (within 10 feet), but not 
underneath them. A sampling plan must be established to investigate 
underneath the seepage pits, drywells, or drain fields. Also, samples taken 
underneath the septic pipes/drain pipes need to be taken deeper than 3 feet. 
Response: See Response to Site-Specific Technical Comment #1 below. 
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Sampling Locations 
Eight soil samples were located at the ER Site 231 outfall (Figure 2). Four soil 
samples (231-01-A, 231-01-B, 231-02-A, 231-02-B) were collected at the 
headwall; two of the samples were collected on each side and about one ft 
downstream of the outfall pipe. An additional four samples (231-03-A, 231-03-B, 
231-04-A, and 231-04-B) were collected at the furthest extent of visible erosion 
and scour. The tail of the ditch is approximate 10ft lower in elevation than the 
outfall. All soil samples were collected at depths ranging from of 0 to 36 inches. 
The analytical results that were previously presented in the June 1995 Proposal 
for NFA - Site 231 as Table 1 and Appendix B have been reorganized in this NOD 
response. The following section discusses the concentrations and potential risks 
of contaminants in soil at ER Site 231. 
Risk Assessment Conclusion' 
Using conservative assumptions and employing a Reasonable Maximum 
Exposure (RME) approach from RAGS (EPA, 1989), the risk assessment 
calculations show that for the industrial land-use scenario the Hazard Index (0.02) 
is significantly less than the U.S. EPA standard of 1. The estimated cancer risk 
(4 x 10.6) is in the low-end of the suggested acceptable risk range (l0" to 10.6). 
The calculations show that for the residential land-use scenario the Hazard Index 
(0.07) is also significantly less than the U.S. EPA standard of l. The estimated' 
cancer risk (1 x 10.5) is in the middle of the suggested acceptable risk range (10" to 
10.6). The dose and corresponding cancer risk from the radioactive components 
are much less than EPA guidance values; the estimated dose is 0.7 mrem/yr for 
both the industrial and residential land-use scenarios. These values are much less 
than the Total Effective Dose Equivalent (TEDE) goal of 15 mrem/yr (40 CFR 
Part 196, 1994). The corresponding estimated cancer risk value is 2 x 10.5 for the 
two land-use scenarios. This value is also much less than risk values calculated 
due to naturally occurring radiation. In conclusion, ER Site 231 does not have 
significant potential from either non-radioactive or radioactive contaminants to 
affect human health under either an industrial or a residential land-use scenario 
(Attachment I). 
SNLINM reiterates the request that the ER Site 231 be approved for NF A status. 
16. Site 233, OU 1309, Storm Drain Outfall Site 
a. NMED understands that Site 233 received industrial effluent and 
storm water from Technical Area 4 from 1978 to 1991. Currently, the outfall 
discharges only storm water. The rate and volume of discharge are 
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unknown. Potential contaminants of concern at Site 233 include metals, 
VOCs, and SVOCs. NMED is concerned that no specifics are provided as to 
the kinds and quantities of wastes managed via outfall discharges. Waste 
generation records and process knowledge might be used to better suggest 
what kinds and quantities of contaminants may have been released to the 
environment. 
Response: SNLINM has compiled additional historical and process data to reduce 
the misunderstanding that has previously surrounded ER Site 233 (Attachment C). 
This outfall has only received storm water from TA-IV. No industrial waste 
streams has ever entered the outfall. Waste generation records are not relevant for 
ER Site 233 because the outfall receives storm water. The purpose of the outfall 
system is to mitigate soil erosion on the steep slope east ofTA-IV. No process or 
waste waters flow into the outfall; such fluids are directed to the sanitary sewer 
system or two evaporative lagoons (Attachment C). The COCs are solely based 
upon potential contaminants; no releases are known to have occurred in the area 
. that drains to the ER Site 233 outfall. Dischargescif stotm water at SNLINM are 
monitored by a Storm Water Program that follows Federal and State regulatory 
requirements (SNUNM, 1995c). Discharge of storm water only occurs several 
days per year. 
b. Comments b, d, and e for Site 230 are pertinent to Site 233. [b] A 
maximum sampling depth of 6 to 36 inches may be inadequate to detect any 
contaminants of concern. Additionally, please explain why samples were 
potentially composited over as much as 30 inches? Why are actual sample 
depths not reported? Cd] Method detection limits are not provided in Table 1 
and Appendix B. [e] How was industrial effluent introduced into the 
drainage system that connected to the outfall? Are there pipes connected to 
the drainage system and/or outfall? Please provide construction plans 
(preferably "as built") of the entire drainage system. 
Response: SNLINM believes that the sampling interval was appropriate. Soil 
samples were collected from 0 to 36 inches at the ER Site 233 outfall and 
associated drainage ditch where the potential for contamination was greatest 
(Figures 1 and 2). SNLINM believes that some trace of contamination would be 
found in the surface or shallow subsurface soils if a significant deeper problem 
existed. The analytical methodology incorporated part-per-billion detection limits 
(Attachment A). Soil samples were composited for sampling simplicity due to the 
homogeneous nature of the soil. Each shallow sample was composited using soil 
from a depth interval of 0 - 6 inches. The samples shown in Table 4 with 
identification numbers that end in an "A" represent "shallow" soil (0 - 6 inches) 
samples. The mention of the subsurface-soil sampling interval being 6 - 36 inches 
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is misleading. The subsurface-soil sampling interval was either 6 - 30 inches or 
6 - 36 inches, depending of the analytes of interest. For convenience sake, the 
sampling interval for all subsurface-soil samples was standardized on the sample 
collection logs as 6 - 36 inches. The samples shown in Table 4 with identification 
numbers that end in an end in a "B" represent these "subsurface" samples. The 
sampling procedures are discussed in greater detail in Appendix A of the] une 
1995 Proposalfor NFA - Site 233. 
Method detection limits are listed in Attachment A of this response. 
The design of the outfall system is discussed in the following section. 
c. NMED DOE Oversight Bureau personnel observed two pipes 
(estimated as a 6", and an 18" pipe) ending at concrete headwalls during a 
field inspection. Please clarify whether effluent from a 6" pipe may have 
flowed into the 18" pipe, or whether two separate drainage systems are 
involved. 
Response: The ER Site 233 boundary contains a 6 to 15-ft wide, unpaved area 
that surrounds the headwall, catch basin, and drop structure. The ER Site 233 soil 
samples were collected next to the headwall and the drop structure (Figure 2). 
As shown on SNLJNM Engineering Sheet UAD-H13 (Figure 3), ER Site 233 is a 
storm water system outfall that receives water from the southwestern part of 
TA-IV near Buildings 981 and 986. No industrial waste streams enter the outfall. 
The system is constructed of a headwall, buried culvert pipes, a catch basin with 
storm grate, and a drop structure. The headwall is located next to the TA-IV 
perimeter road and contains a 6-inch diameter outfall pipe that discharges surface 
water from a single Building 986 catch basin. The water from the 6-inch pipe 
flows into the adjacent catCh basin, down through a 18-inch diameter culvert pipe, 
and then discharges from a drop structure that is located on the floor of Tijeras 
Arroyo. The catch basin located next to the headwall is plumbed to a buried line 
that is connected to a series of Building 981 catch basins and roof drains. Prior to 
the early 1990s, the Building 981 catch basins and roof drains were connected to 
ER Site 234. 
d. RECOMMENDATION: Based upon site concerns, including the lack 
of adequate sampling and inadequate information about the quantities of 
discharges and system construction, NNIED considers that NF A is not 
currently appropriate for Site 233. 
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Response: SNLINM believes that the lack of significant shallow soil 
contamination at the most likely release site is 'sufficient for a NF A decision. 
following section discusses the soil-sampling results. 
The 
SNL/NM Analytical Data Summary for ER Site 233 
Introduction 
Since the submission of the June 1995 Proposal for NFA - Site 233, three 
significant approaches have been employed by the SNLINM ER Project for 
evaluating the potential impact of contaminants upon human health. First, a site-
wide (the KAFB and SNlJNM area) statistical study has been recently completed 
for determining the background concentrations of metals and.radionuclides in soil 
and water (IT, 1996). These new background values are listed in Attachment J 
and have been through a more rigorous statistical analysis and therefore replace 
the values that were used in the June 1995 NFA proposals. Second, the Tijeras 
Arroyo background values in Attachment J have been recalculated using 
U.S. EPA guidance (EPA, 1989; EPA, 1992a; EPA, 1992b). Third, a 
standardized risk-assessment approach has been implemented by SNLINM with 
U.S. EPA Region VI acceptance. These three approaches and the screening of 
regulatory standards have been incorporated in the ER Site 233 risk assessment 
that is presented in Attachment 1. Elevated metals and other non-radioactive 
constituents were evaluated using U.S. EPA guidance (EPA, 1989; EPA, 1991). 
Radionuclides that exceeded background were evaluated using DOE guidance and 
the RESRAD computer code for residual radioactive material (ORNL, 1994). 
Background Concentrations 
As part of the site-wide study, background concentrations were calculated for both 
the surface and subsurface soils of the North Super Group, which is defined as 
soils present in TA-I, TA-IT, TA-N, the northern rim of Tijeras Arroyo, and the 
northeastern portion of KAFB (IT, 1996). The depth of six inches was used for 
defining surface soil from subsurface soil. Two background concentrations are 
therefore listed for most of the metals and radionuc1ides in Tables 5 and 6. The 
background concentrations consist of either Upper Tolerance Limits (UTLs) or 
95th Percentiles. An UTL was calculated for those COCs with normal or 
lognormal distributions; the 95th percentile was calculated for those COCs with 
nonparametric distributions. 
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Quality Assurance / Quality Control 
The analytical results that were previously presented in the June 1995 Proposal 
for NFA - Site 233 as Table 1 and Appendix B have been reorganized in this NOD 
response to incorporate the three new approaches. To prevent confusion, the 
reorganized analytical data are presented herein as Tables 4, 5, and 6. The tables 
present the maximum concentrations for each detected analyte as reported by the 
two, CLP-certified, offsite analytical laboratories (the Quanterra Environmental 
Services - St. Louis Laboratory and the ENCOTEC - Ann Arbor laboratory). The 
actual laboratory reports are available for review at the"ER Project Records Center 
in Building 6584. 
Attachment A lists the analytical methods and detection limits that were used in 
the Tijeras Arroyo OU sampling program. Quality Assurance (QA) samples, 
including field duplicates, trip blanks and nnsate samples, also were collected as 
part of the Tijeras Arroyo OU site-sampling program. The QA results 
demonstrated the effectiveness of the decontamination procedures (A ppendixB ~ 
June 1995 Proposal for NFA - Site 233). Eleven QA-field duplicates were 
collected for the soil samples (Attachment B). Relative percent difference (RPD) 
values were calculated for the metals, nitrate/nitrite, and radionuclides. Thelack 
of detectable VOCs, SVOCs, and HE compounds did not allow RPDs to be 
calculated for those compounds. Of the III detectable metal and nitrate/nitrite 
concentrations, 85% of the RPDs were below the EPA-recommended target of 
35%. Fifteen percent of the remaining RPDs were above the 35% target and 
probably are a function of the soil heterogeneity rather than a systematic error in 
sampling or analytical procedures. Of the nine detectable radionuclide activities, 
six were above the EPA-recommended target of 35%. However, the use of RPDs 
to evaluate the radionuclides values does not appear to be realistic because the 
activities were less than one pCilg. Such low activities are well below 
background and are reported with relatively large 2-sigma errors. For example, 
V-235/236 was reported at 0.023 pCilgwith a 2~sigma error of 0.018 pCilg. With 
a 95% confidence interval, the U-235/236 activity is in the range of 0.005 to 
0.041 pCilg and could therefore actually be below the minimum detectable 
activity (MDA) of 0.009 pCilg. Soil heterogeneity could also account for the 
range of RPD values for the radionuclides. To conclude, the RPD values indicate 
that both the metal, nitrate/nitrite, and radionuclide analyses are of sufficient 
precision for preparing this NOD response. 
Table 4 is the most detailed table and contains the maximum concentrations as 
well as all reported concentrations, including 'J' and 'B' values, for VOCs and 
SVOCs. Table 5 compares the maximum concentrations of metals, cyanide, and 
nitrate/nitrite (N02+N03) in ER Site 233 soil versus the Proposed SUbpart S 
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Table 4 All reported concentrations ofVOCs and SVOCs in ER Site 733 soil samples ~ 
Sample Analyte Type Detection Limit Reported Qualifier 
Identifier! (mg/kg, ppm) Concentration 
(mg/kg, ppm) 
233-01-B 2-butanone VOCz 0.010 0.005 BlJ4 
233-02-B 2-butanone VOC 0.010 0.004 BJ 
733-03-B 2-butanone VOC 0.010 0.006 BJ 
233-04-B 2-butanone VOC 0.010 0.006 BJ 
233-01-B Acenaphthene SVOCs 0.330 0.033 J 
233-02-B Bis (2-ethylhexyl) phthalate SVOC 0.330 1.0 B 
233-01-A Anthracene SVOC 0.330 0.044 J 
233-01-A Benzo (a) anthracene SVOC 0.330 0.049 ] 
233-04-A Benzo (a) anthracene SY~C 0.330 0.036 ] 
233-01-A Benzo (b) fluoranthene SVOC 0.330 0.055 J 
233-04-A Benzo (b) fluoranthene SVOC 0.330 0.075 ] 
233-01-A Benzo (a) pyrene SVOC 0.330 0.070 ] 
233-04-A BenzD (atpyrene SVOC 0.330 0.093 J 
233-01-A Chrysene SVOC 0.330 0.10 J 
233-04-A Chrysene . __ '-'-
. . 
SVOC 0.330 0.12 . ....... J . - . 
233-0l-B Di -n-buty I-phthalate SVOC 0.330 0.21 J 
233-04-B Di-n-buty I-phthalate' . SVOC 0.330 0.057 J 
233-01-A Fluoranthene SVOC 0.330 0.099 J 
233-01-B Fluoranthene SVOC 0.330 0.068 ] 
233-04-A Fluoranthene SY~C 0.330 0.073 J 
233-04-B Fluoranthene SY~C 0.330 0.047 J 
233-0l-B Naphthalene SVOC 0.330 0.086 J 
233-01-B Phenanthrene SVOC 0.330 0.11 ] 
233-01-A Pvrene SVOC 0.330 0.083 J 
233-0I-B Pyrene Sy~C 0.330 0.043 J 
233-04-A Pyrene SVOC 0.330 0.049 ] 
ISample identifier: First set of numbers denotes ER Site, second set of numbers denotes sample location, 
letter designator denotes sample depth (A denotes sample depth of 0 - 6 inches; B denotes sample depth of 
6 - 30 or 6 - 36 inches). 
2VOC = Volatile organic compound (EPA Method 8240). 
3B = Qualifier denotes that the analyte was measured in the associated blank sample. 
d = Qualifier denotes that the analyte was reported at below the laboratory detection limit. 
sSVOC = Semi-volatile organic compound (EPA Method 8270). 
SNUNM ER Project 
October 1996 108 
June 1995 NFA Proposals 
Comment Responses 
Table 5. Comparison of maximulll concentrations in ER Site 233 soil versus Proposed Subpart S action levels and background UTLs and 95th 
Percentiles for N S G orth uper roup surface and subsurface 50.15. 
Analyte Maximum Proposed Subpart Sand Surface soil UTL Surface soil 95th Subsurface Subsurface soil 95th 
concentration in Lead action levels (mg/kg, ppm) (IT, Percentile soil UTL Percentile (mg/kg, 
ER Site 233 soil (mg/kg, ppm) (EPA, 1996) (mglkg, ppm) (IT, (mgfkg, ppm) ppm) 
(mgfkg, ppm) 1990;EPA,1994) 1996) (IT, 1996) iIT,1996l 
Metals 
Aluminum (AI) 8,[00.0 n.s,' n.c.2 n.c. n.c. n.c. 
Antinomy (Sb) 14.0 30.0 n.a.) 3.9 n.a. 3.9 
Arsenic (As) <4.1 80.0 n.a. 5.6 n.a. 4.4 
Barium (B a) 210.0 4,000.0 n.a. 200.0 n.a. 336.0 
BetyHiumiBe) 0.36 0.2 n.a. 0.8 n.a. 0.8 
Cadmium (Cd) 1.7 40.0 n.a. 1.6 n.ll. 0.9 
Calcium (Ca) 42,000.0 n.s. n.c. n.c. n.C. n.c. 
Chromium (Cr)-total 9.0 n.s. n.ll. . 17.3 n.a. [2.8 
Chromium-VI (Cr+6) <0.1 400.0 n.c. n.c. n.c. n.c. 
Cobalt (Co) <2.5 n.s. n.a. 7.1 n.a. 8.8 
Copper (Cu) 11.0 n.s. n.a. 25.5 n.a. 88.2 
Iron (Fe) 14,000.0 n.s. n.c. n.c. n.c. n.c. 
Lead (Pb) 12.0 400.0. 68.0 n.a. n.a. 11.2 
Magnesium (Mg) 4,300.0 n.s. n.c. n.c. n.c. n.c. 
Manganese (Mn) 210.0 n.s. n.c. n.c. n.c. n.c. 
Mercury (Hg) <0.04 20.0 n.a. 0.31 n.a. <0.1 
NickelJNi) <2.0 2,000.0 n.a. 25.4 n.a. 25.4 
Potassium (K) 2,200.0 n.s. n.c. n.c. n.c. n.C. 
Selenium (Se) <0.25 n.s. n.a. <1.0 n.a. < 1.0 
Silver (Ag) <0.5 200.0 n.a. 2.0 n.a. <1.0 
Sodium (Na) 410.0 n.s. n.c. n.c. n.c. n.c. 
ThalliuIIl (Tl) <0.5 . n.s. n.a. <1.1 n.a. <1. I 
Vanadiulll (V) 28.0 n.s. 47.2 n.a. n.a. 42.8 
Zinc (Zn) 110.0 n.s. n.a, 82.4 n.a. 82.4 
Miscellaneous ! 
TPH 140.0 . n.s. n.c~ n,e. n.c. n.c. 
'n.s. = not specified. 
In.c. = not calculated. The anaiyte is not a CDC for SNL or KAFS (IT, 1996). 
I n.a. = not Bpplicable. TIle UTL is provided for those COCs with norillal or lognormal distributions; the 95th percentile is provided for tho~ COCs with nonparametric distribulions. 
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Table 6. Comparison of all reported maximum radionuclide activities in ER Site 233 soil yersus 
backo-round UT L d 9- P .] f SNL N rth A G rf d b rf '1 san :>th ercenti es or 1 0 rea roup su ace an su S11 ace SOl s. 
Radionuclide Maximum Surface soil Surface soil Subsurface Subsurface soil 
activity in un (pCi/g) 95th soil un 95th Percentile 
ER Site (IT, 1996) Percentile (pCi/ g) (IT, (pCi/g) 
233 soil (pCi/ g) (IT, 1996) (IT, 1996) 
(pCi/g) 1996) 
Plutonium-238 <0.004 n.c.1 n.c. n.c. n.c. 
Plutonium-239!240 <0.004 n.c. n.c. n.c. n.c. 
Tritium 0.038 n.c. n.c. n.c. n.c. 
Uranium-234 0.65 1.6 n.a. 1.6 n.a. 
Uranium-235!236 <0.026 n.a. 0.18 n.a. 0.l8 
Uranium-238 0.54 n.a. 1.3 n.a. l.3 
I n.c. = not calculated. The analyte IS not a coe at SNL or KAFB (IT, 1996). 
2n.a. = not applicable. The un is proyjded for those eOCswith normal or lognormal distributions; the 
95th percentile is provided for those COCs with nonparametric distributions. 
SNUNM ER Project 
October 1996 110 
June 1995 NFA Proposals 
Comment Responses 
Site Specific Technical au 1309 
action ievels (EPA, 1990) and the new!y availa~Je background vabes (IT, 1996). 
Table 6 compares the maximum radionuchde activities in ER Si:e 233 soil versus 
the background UTLs 2Jld 95th Percentiles. 
Sampling Locations 
Eight soil samples (233-01-A, 233-01-B, 233-02-A, 233-02-B, 233-03-A, 
233-03-B, 233-04-A, and 233-04-B) were collected at the site (Figure 2). No 
vac or SVOC contamination was detected in the ER Site 233 soil sampies. 
Thirteen organic compounds were reported either 'J' and 'E' qualifiers as being 
below [he laboratory reporting limit, or being detected in the associated blank 
sample, respectively. The reporting of four TPH detections at concentrations 
ranging from 40 to 140 mglkg (ppm) is considered suspect because no VOCs or 
SVOCs were detected. 
Risk Assessment Conclusion 
Using conservative assumptions and employing a Reasonable Maximum 
Exposure (RME) approach from RAGS (EPA, 1989), the risk assessment 
calculations show that for the industrial land-use scena..-qo the Hazard Index 
(0.00) is significantly less than the U.S. EPA standard of 1. The estimated cancer 
risk (3 x 10") is in the below the suggested acceptable risk range (10"" to 10"5). 
The calculations show that for the residential land-use scenario the Hazard Index 
(0.00) is also significantly less than the U.S. EPA standard of 1. The estimated 
cancer risk (1 x 10.6) is in the low-end of the suggested acceptable risk range 
(lO-'to 10-'). The dose and corresponding cancer risk from the radioactive 
components are much less than EPA guidance values; the estimated doses are 
5 x 10" and 2 x 10-7 mremJyr for the industrial and residential land-use scenarios, 
respectively. These values are much less than the Total Effective Dose Equivalent 
(TEDE) goal of 15 rnremlyr(40 CFR Part 196, 1994). The corresponding 
estimated cancer risk values are 2 x 10-'" and 3 x 10.12 for the industrial and 
residential land-use scenarios, respectively. These values are also much less than 
risk values calculated due to naturally occurring radiation. In conclusion, 
ER Site 233 does not have significant potential from either non-radioactive or 
radioactive contaminants to affect human health under either an industrial or a 
residential land-use scena..-io (Attachment J). 
SNUNM reiterates the request that the ER Site 233 be approved for j\,"FA status. 
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Analytical Methods for Soil Samples 
Table A-I. Analytical Methods and Detection Limits for Cyanide, NitratelNitrite. SVOCs, TKN, TPH, and 
VOCs in soil 
Analyte Method Detection Limit. mgJkg (ppm) 
Cyanide U.S. EPA Method 9010 0.10 
NirratelNitrite U.S. EPA Method 353.2 100.0 
SVOCs U.S. EPA MetJ10d 8270 OJO - 2.6 
TPH U.S. EPA Method 418.1 40.0 
VOCs U.S. EPA Method 8240 0.005 - 0.0 I 0 
ENCOTEC = EnvIronmental Control Technology CorporatIOn. Ann Arbor, MIchIgan 
SVOCs = Semi-volatile organic compounds 
TKN = Total Kjedabl Nitrogen 
TPH = Total Petroleum Hydrocarbons 
VOCs = Volatile Organic Compounds. 
Table A-2 4nalvtical Methods and Detection Limits for Metals in soil . . 
-. 
Metal U.S. EPA Method Detection Limit (mgikg, 
, .. prm). 
Aluminum(Al) 6010 10 
Antinomy (Sb) 6010 3.0 
Arseni c (As) 6010 0.50 
Bariwn (Ba) 6010 10 
. Beryllium (Be) 6010 0.25 
Cadmium (Cd) 6010 0.27 
Calcium (Ca) 6010 250 
Chromium (Cr)-total 6010 1.0 
Chromium-VI (Cr+6) 7196 0.1 
Cobalt (Co) 6010 2.5 
CODPer (Cu) 6010 1.2 
Iron (Fe) 6010 5.0 
Lead (Pb) 6010 2.0 
Magnesium (Mg) 6010 256 
Manganese (Mn) 6010 0.75 
Mercury (Hg) 7471 0.04 
Nickel (Ni) 6010 2.0 
Potassium (K) 6010 250 
Selenium (Se) 7741 0.25 
Silver (Ag) 6010 0.5 
Sodium (Na) 6010 250 
Thallium (Til 6020 0.5 
Vanadium (V) 6010 2.5 
Zinc (Zn) 6010 1.0 
A-1 
Analytical Lab 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
Analytical Lab 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
. ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
·~ Table A 3 Analytical Methods and Detection Limits for Hiuh Explosive Compounds in soil 
- ~ 
High Explosive Compound U.S. EPA Method Detection Limit Analytical Lab 
I (me/kg. ppm) 
1,3-Dinitrobenzene 8330 1.25 ENCOTEC 
2.4-Dinitrotoluene 8330 1.25 ENCOTEC 
2.6-Dinitrotoluene 8330 1.25 ENCOTEC 
HMX 8330 1.25 ENCOTEC 
Nitrobenzene 8330 1.25 ENCOTEC 
o-nitrotol uene 8330 1.25 . ENCOTEC 
m-nitrotoluene 8330 1.25 ENCOTEC 
p-nitrotoluene 8330 1.25 ENCOTEC 
RDX 8330 1.?5 ENCOTEC 
Tetryl 8330 1.25 ENCOTEC 
1.3.5-Trini trobenzene 8330 1.25 ENCOTEC 
2.4.6-Trinitrotoluene 8330 1.25 ENCOTEC 
Table A-4 Analvtical Methods for Radionuclides in soil 
~ 
.- ~~ . - .,. 
, Radionuclide Method Analytical Lab 
Americium-24I HASL 300 - Gamma SJJ,ectroscojlY _Quanterra 
Cadmiumc109 HASL 300 - Gamma, SJJ,ectroscoPY Quanterra 
Cerium-139 HASL 300 - Gamma Sj:lectroscopy , QUfIl1terra 
Cesium-137 HASL 300 - Gamma Spectroscopy Quanterra 
Cobalt-57 HASL 300 - Gamma Spectroscopy Quanterra 
Cobalt-60 HASL 300 - Gamma Spectroscopy Quanterra 
Iodine-I 29 , HASL 300 - Gamma Spectroscopy Quanterra 
Lead-212/214 HASL 300 - Gamma Spectroscopy Quanterra 
Mercury-203 HASL 300 - Gamma Spectroscopy Quanterra 
Plutonium-23 8 NAS-NS-3058/SLl3028/SL13033 Quanterra 
Plutonium-239/240 NAS-NS-3058/SLl3028/SLl3033 " Quanterra 
Potassium-40 HASL 300 - Gamma Spectrosco2Y, _Quanterra 
Strontium-85 HASL 300 - Gamma Sflectroscopy _Quanterra 
Thorium-232 HASL 300 - Gamma SJJ.ectroscopy _Quanterra 
Thorium-234 HASL 300 - Gamma Spectroscopy , Quanterra 
Tin-I 13 HASL 300 - Gamma Sj:lectroscopy Quanterra 
Tritium EERF-H.Ol Quanterra 
U rani um-234 NAS-NS-3050 Quanterra 
Uranium-235/236 NAS-NS-3050 Quanterra 
Uranium-238 NAS-NS-30S0 Quanterra 
Ynrium-88 HASL 300 - Gamma Spectroscopy Quanterra 
Quanterra - Quanterra Envlfonmental Servlces - St. LoUIS Laboratory 
A-2 
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Attachment B -
RPD Values for Soil Samples 
T bl B-1 RPD a e va ues 'I 1 22703 B or SOl sampi e 
-
- , 
Analyte Sample 227-03-B, Sample 227-03-B-duplicate, 
concenttation (mglkg) or 
activity (pCi/It) 
concentration (mglkg) or activity 
(pCillt) 
AI 6400 5100 
Sb 9.9 8.8 
As 5.6 0.92 
Ba 14{) 140 
Be 0.25 <0.25 
Cd 2.9 2.1 
Cr 7.4 5.9 
Co 4.6 4.5 
Cu 11 10 
Fe 16000 13000 
Pb 8.9 7.5 
Mn 230 200 
Hg <0.04 <0.04 
Ni 5.9 5.4 
V 33 25 
Zn 50 48 
NitratelNitrite 1.4 <100 
Pu-239/240 n.d.a. n.d.a. 
U-238 n.d.a. n.d.a. 
U-235/236 n.d.a. n.d.a. 
U-234 n.d.a. n.d.a. 
Tritium n.d.a. n.d.a. 
RPD - Relative percent difference - [(01 -02}1{{DJ+D2)/2}] x 100 
n.d.a. = no duplicate analysis 
N/ A = not applicable 
8-1 
RPD (%) 
23 
12 
144 
0 
N/A 
32 
23 
2 
10 
21 
17 
14 
N/A 
9 
28 
4 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
e .. _. 
2 RPD Table B- . '1 I 22904 A va ues or 501 sample - - . 
Analyte Sample 229-04-A, concentrati n Sample 229-04-A-duplicate, RPO(%) 
Cmglkg) or activity (pCi/g) concentration (mglkg) or 
activity (pCi/g) 
Al 8100 7700 5 
Sb 13 - 12 8 
As 5.7 1.5 117 
Ba 150 140 7 
Be 0.32 0.30 6 
Cd 2.3 2.2 4 
Cr 8.0 8.0 0 
Co 4.2 4.2 0 
Cu 7_9 7.7 3 
Fe 13000 12000 8 
Pb 12 I I 9 
Mn 210 190 ]0 
Hg <0.04 <0.04 N/A 
Ni 6.3 6.2 2 
V 24 24 0 e·· .. Zn 55 52 6 
NitratelNitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. N/A 
U-238 n.d.a. n.d.a. N/A 
U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
B-2 
e._ 
T bl B-3 RPD al f '1 I 230-04 B a e . v ues or 501 sample - . 
Analyte Sample 230-04-B, Sample 230-04-B-duplicate, RPD (%) 
concentration (mglkg) or concentration (mglkg) or 
activitvJpCilg) activity (pCi/g) 
AI 2400 1500 46 
Sb 4.9 3.3 39 
As 1.7 1.6 6 
Ba 140 130 7 
Be <0.25 <0.25 N/A 
Cd 0.68 0.61 11 
Cr 3.1 2.3 30 
Co 2.5 ND N/A 
Cu 18 15 18 
Fe 4500 3500 25 
Pb 4.2 4.1 2 
Mn 120 110 9 
Hg <0.04 <0.04 N/A 
Ni 3.4 3.0 13 
V 9.7 9.1 6 
Zn 82 71 14 
NitratelNitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. N/A 
U-238 n.d.a. n.d.a. N/A 
U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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Table 8-4. RPD values for soil sample 3 I 2 S-O I-A. 
Analyte Sample 235-01-A, concentration Sample 235-01-A-duplicate, RPD(%) 
(mglkg) or activity (pCi/g) concentration (mg/kg) or 
activity (nCi/!!) 
Al 3600 3000 18 
Sb 6.2 5.3 16 
As 5.1 1.3 119 
Ba 160 150 6 
Be <0.25 <0.25 N/A 
Cd 2.7 1.6 51 
Cr 6.0 4.2 35 
Co 8.4 5.7 38 
Cu 6.6 6.5 2 
Fe 20000 12000 50 
Ph 9.4 7.6 21 
Mn 210 180 15 
Hg <0.04 <0.04 N/A 
Ni 4.5 4.4 2 
V 36 22 48 
e" Zn 66 66 0 NitratelNitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. N/A 
U-238 n.d.a. n.d.a. N/A 
U-235/236 n.d.a. n.d.a. N/A . 
U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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Table 8-5. RPD values for soil samJ)le 50-OI-B. 
Analyte Sample SO-Ol-B, Sample SO-Ol-B-duplicate, RPD(%) 
concentration (mglkg) or 
activity (pCilg) 
concentration (mglkg) or 
activity (pCiI~ 
AI 3900 3100 23 
Sb 7.5 6.5 14 
As 2.1 2.0 S 
Ba 110 110 0 
Be 0.26 0.25 4 
Cd 1.3 1.3 0 
Cr 4.3 4.1 5 
Co 4 3.9 3 
Cu 6.2 S.7 8 
Fe 8800 7600 15 
Pb 6.6 5.9 11 
Mn 150 130 14 
Hg <0.04 <0.04 N/A 
Ni 4.5 4.2 7 
V 18 17 6 
Zn 21 18 IS 
NitratelNitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. N/A 
U-238 n.d.a. n.d.a. N/A 
U-2351236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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'1 0-02 Table B-6. RPD values for 501 sample 5 -A. 
Analyte Sample 50-02-A, Sample 50-02-A-duplicate, RPD(%) 
concentration (mg/kg) or 
activilV (pciJg) 
concentration (mg/kg) or activity 
(p'Cilg) 
Al 7000 5800 19 
Sb 14 12 15 
As 6.4 4.2 42 
Ba 280 220 24 
Be 0.55 0.38 37 
Cd 2.2 1.6 32 
Cr 8.3 5.2 46 
Co 6.1 4.3 35 
Cu 17 12 34 
Fe 9000 6700 29 
Pb 35 2S 33 
Mn 290 210 32 
Hg <0.04 0.04 N/A 
Ni 9.4 7.1 28 
V 18 II 48 
Zn 69 61 12 
Nitrate/Nitrite n.d.a. n.d.a. N/A 
Pu-2391240 n.d.a. n.d.a. NfA 
U-238 n.d.a. n.d.a. N/A 
U-23S1236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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I BKG-05 Table B-7. RPD for soilsamDle -A. 
Analyte Sample BKG-OS-A, Sample BKG-OS-A-duplicate, RPD(%) 
concentration (mglkg) or activity 
(Pcill!) 
concentration (mglkg) or activity 
(pCi/!!) 
Al 6400 5900 8 
Sb 13 12 8 
As 7.6 5.7 29 
Ba 210 190 10 
Be 0.53 0.50 6 
Cd 1.8 1.7 6 
Cr 6.1 6.0 2 
Co 6.6 6.3 5 
Cu 14 14 0 
Fe 10000 10000 0 
Pb 16 16 0 
Mn 330 320 3 
Hg <0.04 <0.04 N/A 
Ni 8.9 8.7 2 
V 24 22 9 
e·- Zn 37 36 3 NitratelNitrite n.d.a. n.d.s. N/A 
Pu-239/240 n.d.s. n.d.a. N/A 
U-238 n.d.a. n.d.a. N/A 
U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a, n,d.a. N/A 
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Table 8-8. RPD values for soil sample 227-02-A. 
Analyte Sample 227-02-A. concentration Sample 227-02-A-duplicate. RPD(%) 
(mg/kg) or activity (pCilg) concentration (mg/kg) or activity 
(pCilg) 
Al 6500 5800 11 
Sb Il 9.3 17 
As 5.9 1.4 123 
Ba 180 150 18 
Be <0.25 <0.25 N/A 
Cd 2.5 2.1 17 
Cr 6.6 6.4 3 
Co 4.1 4.1 0 
CU I3 7.8 50 
Fe 14000 13000 7 
Pb 9.1 7.5 19 
Mn 170 160 6 
Hg <0.04 <0.04 N/A 
Ni 5.9 5.4 9 
V 28 27 4 
Zn 51 51 0 
:-Ii trateIN itri te 9.3 2.7 N/A 
Pu-239/240 n.d.a. n.d.a. N/A 
U-238 n.d.a. n.d.a. N/A 
U-235/236 n.d.a. n.d.a. N/A 
U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 
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Table B-9. RPD values for soil sample 29 2 -03-B. 
Analyte Sample 229-03-B, Sample 229-03-B-duplicate, RPO(%) 
concentration (mg/kg) or 
activity (pCi/g) 
concentration (mglkg) or activity 
(p'Ci/g) 
Al n.d.a. n.d.a. N/A 
Sb n.d.a. n.d.a. N/A 
As n.d.a. n.d.a. N/A 
Ba n.d.a. n.d.a. N/A 
Be n.d.a. n.d.a. N/A 
Cd n.d.a. n.d.a. N/A 
Cr n.d.a. n.d.a. N/A 
Co n.d.a. n.d.a. N/A 
eu n.d.a. n.d.a. N/A 
Fe n.d.a. n.d.a. N/A 
Ph n.d.a. n.d.a. N/A 
Mn n.d.a. n.d.a. N/A 
Hg n.d.a. n.d.a. N/A 
Ni n.d.a. n.d.a. N/A 
V n.d.a. n.d.a. N/A 
Zn n.d.a. n.d.a. N/A 
Nirrate/Nitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. N/A 
U-238 0.99 0.45 75 
U-235/236 0.060 0.058 3 
U-234 1.00 0.45 76 
Tritium n.d.a. n.d.a. ~/A 
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o RPD Table B-1 , f 'I I 22901 A va ues or SOl sample 
- -
Analyte Sample 229-01-A, Sample 229-01-A-duplicate, RPD (%) 
concentration (mgikg) or concentration (mglkg) or 
activity (pCiI g) activity (pCilg) 
Al n.d.s. n.d.a. . N/A 
Sb n.d.a. n.d.s. N/A 
As n.d.a. n.d.a. N/A 
Ba n.d.a. n.d.a. N/A 
Be n.d.a. n.d.a. N/A 
Cd n.d.a. n.d.a. N/A 
Cr n.d.a. n.d.a. N/A 
Co n.d.s. n.d.s. N/A 
Cu n.d.a. n.d.a. N/A 
Fe n.d.a. n.d.a. N/A 
Pb n.d.a. n.d.a. N/A 
Mn n.d.a. n.d.a. N/A 
Hg n.d.a. n.d.a. N/A 
Ni n.d.a. n.d.a. N/A 
V n.d.a. n.d.a. N/A 
Zn n.d.a. n.d.s. N/A 
NitratelNinite n.d.a. n.d.s. N/A 
Pu-2391240 n.d.s. n.d.s. N/A 
U-238 0.73 0.45 47 
U-235/236 0.17 0.034 133 
U-234 0.67 0.6 II 
Tritium n.d.s. n.d.a. N/A 
B-lO 
Table B·ll. RPD values for soil sample 227·03·A. 
Analyte Sample 227-03-A, Sample 227-03-A-duplicate. RPD(%) 
concentration (mglkg) or concentration (mglkg) or 
activity (pCilg) activity (nCilg) 
Al n.d.a. n.d.a. N/A 
Sb Ii.d.a. n.d.a. N/A 
As n.d.a. n.d.a. N/A 
Ba n.d.a. n.d.a. N/A 
Be n.d.a. n.d.a. N/A 
Cd n.d.a. n.d.a. N/A 
Cr n.d.a. n.d.a. N/A 
Co n.d.a. n.d.a. N/A 
Cu n.d.a. n.d.a. N/A 
Fe n.d.a. n.d.a. N/A 
Pb n.d.a. n.d.a. N/A 
Mn n.d.a. n.d.a. N/A 
Hg n.d.a. n.d.a. N/A 
Ni n.d.a. n.d.a. N/A 
V n.d.a. n.d.a. N/A 
Zn n.d.a. n.d.a. N/A 
NitratelNitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. N/A 
U·238 0.67 0.4 50 
U·235/236 0.15 0.023 147 
U-234 0.67 0.61 9 
Tritium <0.012 <0.014 N/A 
B-ll 
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Attachment C -
Relevant Environmental Aspects ofTA-IV 
Since submittal of the Tijeras Arroyo Operable Unit NF A Proposals in June 1995, SNL 
has collected additional historical, regulatory compliance, and process information for 
Technical Area IV (TA-IV). In April 1996, the Environmental Assessmentfor Operation, 
Upgrades, and Modifications in SNLlNM Technical Area IV was submitted to various 
agencies (SNLINM, 1996). SNL Organization9300, the Applied Physics, Engineering, 
and Testing Center, operates TA-IV. With research operation beginning in 1980, TA-IV 
is the newest SNL technical area and has always operated using modem environmental, 
safety, and health procedures and considerations. Approximately 750 people work at the 
83 acre facility. The principal mission for TA-IV is the research, development, and 
testing of pulsed power technology. Other activities include computer science, flight 
dynamics, satellite processing, and robotics. Major facilities include the SATURN x-ray 
facility, the High Energy Radiation Megavolt Electron Source-III (HERMES-III) garnma-
ray facility, and the Particle Beam Fusion Accelerator-II (PBFA-II). Other smaIler 
facilities include the Rocket Systems and Flight Dynamic Laboratory, the Payload and 
Satellite Processing Facility, the paraIlel Computing Science Laboratory, the Robotics 
Laborg,tory,.anc! seven small accelerators. 
Biological reS·OUfCt:S were evaluated before the construction of various TA-IV buildings 
was begun. An Environm en tal Assessment for Operation, Upgrades, and Modifications 
in SNLINM Technical Area IV be was submitted to various agencies in 1996 (SNLINM, 
1996). This evaluation of biological resources at TA-IV is relevant for ten of the ER Sites 
(sites 46,50, 77, 227, 229,230,231,233,234, and 235). These ten sites are located along 
the northern rim of Tijeras Arroyo in the vicinity ofTA-I, TA-II, TA-IV, Pennsylvania 
Avenue, a Skeet Range, KAFB Landfill 8, and the Albuquerque International Airport. No 
undisturbed natural habitat remains in the vicinity of TA-IV. Vegetation is limited to 
scattered ruderal plants and a row of ornamental ash trees. Sufficient food, water, and 
cover are not available to support wildlife. No federally-listed endangered or threatened 
species (plants or animals) or state-listed endangered wildlife species (Group 1 or Group 
2) are known to occur within the vicinity of TA-IV,based on two biological surveys 
performed by IT Corporation in 1995 for the SNLINM Environmental Restoration 
Project (IT, 1995). No natural lakes or wetlands are present and all drainage flows are 
intermittent, oc.curring during periods of precipitation. The Environmental Assessment 
report concluded that additional building construction would have no impact on biological 
resources. 
Air monitoring is routinely conducted at TA-IV when the various accelerators are 
operating. The HERMES-III, PBFA-II, and SABRE accelerators generate short-lived 
nitrogen-13 and oxygen-IS radioactive air emissions but are in amounts million of times 
smaller than Clear Air Act standards (SNLINM, 1995c). The half-lives for nitrogen-13 
and oxygen-IS are 10 minutes and 2 minutes, respectively. The SA TURN accelerator has 
historically released tritium, but the dose was at such a low level that the source was 
exempted from the National Emission Standards for Hazardous Air Pollutants (NESHAP) 
permit requirement. 
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No ER sites are located within TA-IV. Likewise, no septic tanks havebeen used at TA-
IV. However, 21 aboveground and underground storage tanks (USTs) have been used, 
primarily for storing dielectric oil. Only above storage tanks (ASTs) are still in use at 
TA-IV. These 20 tanks store dielectric oil, acid, caustic, and deionized water. No USTs 
are currently registered with the NMED. A fuel-oil UST (970-1) was removed in 1994; 
no soil contamination was present. 
The Stonn Water Program in the SNLINM Compliance and Generator Interface 
Department is responsible for measuring and reporting storm-water quality associated 
with storm-water outfalls located across SNLINM. The stonn-water results are reported 
annually in the Site Environmental Report (SNLINM, 1995c). In accordance with 
National Pollutant Discharge Elimination System (NPDES) requirements, SNLINM 
submitted an Application For Permit to Discharge Stormwater - Discharges Associated 
with Industrial Activity to U. S. EPA Region VI in 1992 (SNLINM, 1992). Due to 
workload constraints, the U.S . EPA has not acted on the permit. In 1996, SNLINM will 
submit a multi-sector permit to the U.S. EPA for their approval with State of New 
Mexico review and concurrence. 
The Storm Drain System Outfall known as ER Site 235 is located about 500 ft southwest 
of TA-IV on the northern rim of Tijeras Arroyo neartlu;'PenHsylvania Avenue bridge. 
The site consists of a flood-control channel that extends for about 1,500 ft below a 
concrete baffle chute (energy dissipator). A storm-water monitoring station is located at 
the upper end of the baffle chute and is designated as Outfall 5 in the NPDES application 
(SNL, 1992). Sporadic storm water from the northeastern part of Kirtland Air Force 
Base (KAFB), including SNL Technical Areas I and IV, flows through the baffle chute 
and the channel before reaching Tijeras Arroyo. The outfall drains approximately 475 
acres of which 65% is an impervious surface (SNL, 1996). Figures in the NOD response 
for ER Site 235 show the watershed. The SNLINM Storm Water Program collected water 
samples from Outfall 5 on July 23, 1992, August 6, 1992, and May 25, 1994. Composite 
and grab samples were andyzed for total metals, general inorganics, and various other 
parameters. Since the NPDES application has not been reviewed by the U.S. EPA, the 
water samples have been compared to the most stringent standards available (Federal 
drinking water standards). Except for manganese and coliform, the quality of the storm 
water was better than the Federal standards (Tables C-l and C-2). Manganese was 
reported at 0.l3 mg/L (ppm) which is slightly above the Secondary Maximum 
Contaminant Level (SMCL) of 0.05 mglL (ppm). However, the metal analyses were total 
values, not the dissolved values which are typically compared to drinking water 
standards. The presence of coliform at 2,000 colonies per 100 mL of water most likely 
reflects transient wildlife. Water samples were not collected in 1993 or 1995 because of 
insufficient precipitation. 
In the June 1995 NF A Proposal, the SNLINM ER project considered the potential COCs 
in soil at ER Site 235 to be: chromates, antifoulants, chromium, sodium hydroxide, 
hydrochloric acid, diesel fuel, and mineral oil. Both radiation and unexploded ordnance 
(UXO) field surveys have been conducted at ER Site 235; no anomalies were detected. 
C-2 
No stained sailor stressed vegetation.has been documented at the site. The SNLINM ER 
~ 
project collected soil samples along the drainage ditch in the Fall of 1994; the results are 
discussed in the NOD Response. 
Five other outfalls (ER Sites 230, 231,232,233, and 234) are located along the steep, 
Tijeras Arroyo northern rim at the eastern and southern edges ofTA-IV. The purpose of 
the TA-IV outfalls is to reduce the amount of soil erosion caused by storm water. 
Discharge of storm water only occurs several days per year. During the period of April 7 
to December 31, 1995, an automatic flow meter recorded storm-water flows on ten 
different days. Engineering drawings for the TA-IV storm-water and sanitary-sewer 
systems are presented in the NOD responses for ER Sites 230, 231, 233, and 234. No 
process or waste waters flow into the outfalls. Such fluids are directed to the sanitary 
sewer system or two evaporative lagoons. 
The five TA-IV outfalls were added to the ER site list in 1993. However, only one of the 
sites has been involved in the spill or release of a Reportable Quantity (SNL, 1995b). 
The sole incident occurred in 1994 when mineral oil was spilled at ER Site 232. The 
contaminated soil was subsequently removed for off-site disposal. A NFA proposal for 
ER Site 232 will be submitted to NMED in late 1996. 
In the ·Junc1995 NF A Proposals, the SNLINM ER project considered the potential 
COCs in soil at ER Sites 230, 231, 233, and 234 to be: chromates, antifoulants, 
chromium, sodium hydroxide, hydrochloric acid, diesel fuel, petroleum products, and 
mineral oil. Both radiation and unexploded ordnance (UXO) field surveys have been 
conducted at each site; no anomalies were detected. No stained soil or stressed vegetation 
has been documented at any of the sites. The SNLINM ER project collected soil samples 
at each site in the Fall of 1994; the results are discussed in the respective NOD 
Responses. 
Outfall 6 is a catch basin that is located about 50 ft upslope ofER Site 233. According to 
NPDES guidance, only one of the TA-IV outfalls requires monitoring because all the TA-
IV outfalls receive storm water from similar sources (Fink, 1996). Due to inftecl1ient 
precipitation and the lack of an automatic sampler, only two water samples (July 31 and 
September 15, 1992) have been collected at Outfall 6. Except for manganese and coliform, 
the quality of storm water was better than the Federal standards for drinking water (Table 
C-3). Manganese was reported at 0.24 mglL (ppm) which is slightly above the Secondary 
Maximum Contaminant Level (SMCL) of 0.05 mglL (ppm). However, the metal analyses 
were total values, not the dissolved values which are typically compared to drinking 
water standards. The presence of coliform at 4,000 colonies per 100 mL of water most 
likely reflects transient wildlife. 
Two evaporative lagoons (impoundments) are located at TA-IV and both serve similar 
functions. The primary purpose of the two lagoons is to store surface-water runoff from 
precipitation that collects in the sumps of the outdoor transformer-oil tank farm spill-
containment areas (SNLINM, 1995b). Both lagoons are lined with synthetic geotextile 
membranes. Surface-water runoff is pumped to the lagoons by manually operated sump 
C-3 
-pumps. Ifvisible oiLis presentin 0e sumps, a manually operated skimmer is used to 
transfer the skimmed oil to an oil storage tank. Lagoon #1 (ER Site 77) is located to the 
south of T A-IV and also receives non-routine water and transformer oil spills from floor 
trenches in Buildings 981 and 983. The capacity of Lagoon #1 is 137,000 gallons. 
Lagoon #2 is located in the eastern section ofTA-IV and also receives non-routine water 
and transformer oil spills from floor trenches in Building 970. The capacity of Lagoon #2 
is 127,000 gallons. 
Operation of the two lagoons is the responsibility of SNLINM Organization 9300 with 
oversight by the Water Quality Program in SNLINM Organization 7500. The lagoons are 
regulated by NMED under 'Surface Water Discharge Plan 530' (DP-530). The Water 
Quality Program conducts semiannual inspections that include the measurement of the 
water levels and the collection of water samples. To date, water has not overflowed onto 
the ground surface. The water is analyzed for major ions, total dissolved solids (TDS), 
volatile organics, and extractable organics. Water quality results have not necessitated the 
pumping of the water for off-site disposal. NMED inspected the surface impoundments 
twice during 1995; no deficiencies were noted. The SNLINM Water Quality Program 
submits a lagoon-monitoring report to NMED on a semiannual basis. The report includes 
water level measurements and analytical data. 
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Table C-l. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on July 23 and August 6, 1992 
(SNLINM 199?) , 
- . 
Analyte Maximum concentration of Lowest MCL, MCLG, EPA method 
flow-weighted composite Dr SMCL, mgIL (ppm) 
samples. mg/L (ppm) 
Arsenic. total 0.0059 0.050 206.2 
Barium. total 0.22 2.0 200.7 " 
Cadmium. total <0.0050 0.005 213.2 
Chromium; total-"~ '-'''''~-<0:01O'' . 0.1 ~ ... - 218.2 -- ~.-
Copper, total 0.034 1.0 200.7 
Lead. total 0.014 0.015 239.2 
Manganese. total 0.13 0.05 200.7 
Mercury. total <0.00020' 0.002 245.1 
Nickel, total <0.040 0.1 . 200.7· 
Selenium. total <0.0050 0.05 270.2 
Silver, total <0.010 0.1 200.7 
Zinc, total 0.18 5.0 200.7 
BOD 11.0 n.s. 405.1 
COD 87.9 n.s. 410.0 
Cyan-ide .. ... <0.010 . '. ·n.' . . , ... 335.2 ., . 
Fluoride 0.21 2.0 340.2 
Gross Alpha 0±20 pCiIL o pCiIL 900.0171 lOB 
Gross Beta 10±20 pCiIL o rnrem 900.0171 lOB 
.~--' ..... 
HPLC Explosives <0.032 0.0032 8330 
Nitrate + Nitrite 0.76 10.0 353.2 
Oil and Grease <1.0 n.s. 413 
Orthophosphate 0.18 n.s. 614 
PCBs <0.005 0.005 8080 
Phenolics 0.016 n.S. 8040 
Phosphorous as P 0.24 n.S. 365.3 
Residual Chlorine <0.20 n.S. 330 
SVOCs <0.085 0.085 8270 
TDS 146.0 . 250.0 160.1 
TK.N 1.4 n.s. 351 
Total Coliform 2.000 clllOOmL o elllOOmL 9230 
TSS . 221.0 . . --." "". n.S . . . .. .. ' 160.1-
Volatile Organics <0.005 n.s. 8240 
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Table C-2. Comparis~-;;'of Federal drinking water standards to' concentrations of total metals and 
general inorganics in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on May 25, 
1994 
Analyte Composite sample Grab sample Lowest MCL, MCLG, 
concentration, mgIL concentration, or SMCL, mgIL (ppm) 
(ppm) mg/L (ppm) 
Antinomy, total <0.060 <0.060 0.006 
Arsenic. total 0.0033 <0.010 0.050 
BerYllium, total 
.. ' 
<0.0020 <0.0020 0.004 
Cadmium, total 0.00076 0.0010 0.005 
Chromium, total 0.0031 0.0044 0.1 
Copper. total 0.0078 0.014 1.0 
Lead. total 0.014 0.026 0.015 
Mercury. total <0.00020 <0.00020 0.002 
Nickel. total <0.040 <0.040 0.1 .... 
Selenium, total <0.0050 <0.0050 0.05 
Silver. total <0.010 <0.010 0.1 
Zinc, total 0.066 0.17 5.0 
Alkalinity, total 57.2 46.2 n.s. 
AIDriJonia as N 0.14 .. 0.18 ... n.s. 
Chloride 1.9 2.5 250.0 
Fluoride 0.20 0.17 2.0 
Nitrate + Nitrite 0.33 .. 0.,33 __ ..... "" .. _ 10.0 
Phosphorous as P 0.25 0.36 n.s. 
Sulfate 4.9 4.2 250.0 
TDS 202.0 106.0 500.0 
TSS 255.0 310.0 n.S. 
All water analyses performed by the Quanterra Environmental Services, Inc. laboratory. 
BOD = Biochemical Oxygen Demand 
cllmL = colonies per 100 milliliter of water 
COD = Chemical Oxygen Demand 
EPA metbod 
200.7 
206.2 
200.7 
213.2 
218.2 
200.7 
239.2 
245.1 
·200.7· 
270.2 
200.7 
. 200.7 
310.1 
350.1 
300.0 
340.2 
353.2 
365.3 
300.0 
160.1 
160.2 
Drinking Water Standards: MCL = Maximum Contaminant Level; MCLG = Maximum Contaminant 
Level Goal; SMCL = Secondary Maximum Contaminant Level, (EPA, 1996). The lead value is an 
action level. 
HPLC = High Performance Liqu-id Chromatography 
mgJL = milligrams per liter = parts per million (ppm) 
mrem = millirem 
n.s. = not specified (U.S. EPA, 1996) 
pCiIL = picocuries per liter 
PCBs = Polychlorinated Biphenyls 
TDS = Total Dissolved Solids 
TKN = Total Kjedahl Nitrogen 
TSS = Total Suspended Solids 
VOCs = Volatile Organic Compounds. The reported concentrations ofVOCs (2-hexanone at 0.011 mgIL . 
(ppm), 2-butanone at 0.046 mglL (ppm), and acetone at 0.0723 and 0.110 mg/L (ppm) are considered 
suspect because all three VOCs are common laboratory contaminants (Bleyler, 1988). 
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Table C-3. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 6 (catch basin above ER Site 233) on July 31 
and September 15 1992 (SNLINM 199') , , ~ . 
Analyte Maximum concentration of Lowest MCl, MClG, EPA method 
flow-weighted composite or SMCl, mg;L (ppm) 
samples. mg/L (ppm) 
Arsenic. toral <0.0050 0.050 206.2 
Barium. total 0.099 2.0 200.7 
Cadmium. total <0.0050 0.005 213.2 
Chromium.· total <0.010 0.1 . 218.? 
Copper. toral 0.025 1.0 200.7 
lead. total 0.0067 0.015 239.2 
Manganese. total 0.24 0.05 200.7 
Mercury. total <0.00080 0.002 245.1 
Nickel. total <0.040 0.1 200.7 
Selenium. total <0.010 0.05 270.2 
Silver. toral <0.010 0.1 200.7 
Zinc. toral 0.20 5.0 200.7 
BOD , 62.8 n.s. 405.1 
COD 422.0 n.s. 410.0 
Cvanide <0.010 n.s: 335.2 
Fluoride 0.17 2.0 340.2 
Gross Alpha 1+6 pCilL ' .. -(JpClIL 900.017CJ 013' 
o mrem 900.0171 lOB 
.' 
Gross Beta 10±3 pCiIL .,R _._ 
HPlC Explosives <0.0032 0.0032 8330 
Nitrate + Nitrite 2.7 10.0 353.2 
Oil and Grease 3.2 n.s. 413 
Orthopho§Phate <0.050 n.s. 614 
PCBs <0.005 0.005 8080 
Phenolics 0.048 n.S. 8040 
Phosphorous as P 0.060 n.s. 365.3 
-
Residual Chlorine 1.9 n.s. 330 
SVOCs <0.085 0.085 8270 
TDS 440.0 250.0 160.l 
TKN 5.8 n.s. 351 
Total Coliform 4,000 cVl00mL o el/lOOmT, 9230 
TSS 56.0 n.s. . 160.2 
Volatile Organics <0.005 n.s. 8240 
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ATTACHMENT J - ER SITE 233: RISK ASSESSMENT ANALYSIS 
I. Site Description and History 
The Storm Drain System Outfall known as ER Site 233 is located about 50 ft 
south of T A-IV on the northem rim of Tijeras Arroyo. The site boundary contains 
a 6- to 115-ft wide, unpaved area that surrounds the headwall, catch basin, and 
drop structure. The purpose of the outfall system is to mitigate soil erosion on 
the steep slope south of TA-IV. No process or waste waters flow into the outfall; 
such fluids are directed to the sanitary sewer system or two evaporative lagoons. 
Since the mid-1980s, the outfall has received storm water from a single catch 
basin located near Building 986. In the early 1990s, the outfall was also 
connected to a series of BuHding 981 catch basins and roof drains that had 
previously been plumbed to ER Site 234. Potential constituents of concern 
(COCs) in soil at the outfall include chromates, antifoulants, chromium, sodium 
hydroxide, hydrochloric acid, diesel fuel, and mineral oil. However, the COCs 
are solely based upon potential contaminants; no releases are known to have 
occurred in the area that drains to the outfall system. The list of COGs was 
conservatively based upon chemicals used at TA-IV. Both radiation and 
unexploded ordnance (UXO) field surveys have been conducted; no anomalies 
were detected. No stained soil or stressed vegetation has been documented at 
the site. Discharges of storm water at SNLlNM are monitored by a Storm Water 
Program that follows Federal and State regulatory requirements. Discharge of 
storm water from the outfall only occurs a few days per year. 
II. Risk Assessment Analysis 
Risk assessment of a sit€ includes a number of steps which culminate in a 
quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed in this section 
include: 
Step 1. Site data are described which provide information on the potential 
COGs, as well as the relevant physical characteristics and properties 
of the site. 
Step 2. Potential pathways by which a representative population might be 
exposed to the GOGs are identified. 
Step 3. The potential intake of these COGs by the representative population is 
calculated using a tiered approach. The tiered approach includes 
screening steps, followed by potential intake calculations and a 
discussion or evaluation of the uncertainty in those calculations. 
Step 4. . Data are described on the potential toxicity and cancer effects from 
exposure to the GaGs and subsequent intake. 
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Step 5. Potential toxicity effects (specified as a Hazard Index), cancer risks 
and radiation doses are calculated. 
Step 6. These values are compared with standards established by the 
USEPA and USDOE to determine if further evaluation, and potential 
site clean-up, is required. 
Step 7. Discussion of uncertainties in the previous steps. 
11.1 Step 1. Site Data 
Site history and site field characterization activities are used to identify potential 
COGs. The identification of COCs and the sampling to determine the 
concentration values of those COCs across the site are described in section 
SNUNM Analytical Data Summary of the ER Site 233 NOD response. In order 
to provide conservatism in this risk assessment, the calculation uses only the 
maximum concentration value of each COC determined for the entire site. 
Chemicals that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium were not included in this risk assessment per USEPA 
1989a. 80th radioactive and nonradioactive COCs are evaluated. The 
nonradioactive chemicals are metals and organics. 
11.2 Step 2. Pathway Identification 
This site has been designated with a future land-use scenario of industrial 
(Attachment M). Because of the location and the characteristics of the potential 
contaminants, the primary pathway for human exposure is considered to be soil 
ingestion. The inhalation pathway for both chemicals and radionuclides is 
included because of the potential to inhale dust. Direct gamma exposure is also 
included in the radioactive contamination risk assessment. A groundwater 
pathway was not considered because no soil contamination was present in the 
sampling interval of 0 to 3 ft and the depth to groundwater is approximately 300 
ft. Because of the lack of perennial surface water or other significant 
mechanisms for dermal contact, the dermal exposure pathway is considered to 
not be significant. No intake routes through plant, meat, or milk ingestion are 
considered appropriate. 
PATHWAY IDENTIFICATION 
Chemical Constituents Radionuclide Constituents 
Soil Ingestion Soil InQestion 
Inhalation (Dust) Inhalation (Dust and volatiles) 
Direct Gamma 
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11.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks 
Steps 3 through 5 are discussed in this section. These steps include the 
discussion of the tiered approach in eliminating potential COCs from further 
consideration in the risk assessment process and the calculation of intakes from 
all identified exposure pathways, the discussion of the toxicity information, and 
the calculation of the hazard indices and cancer risks. 
The risks from the COCs at ER Site 233 were evaluated using a tiered 
approach. First, the maximum concentrations of COCs for chemical constituents 
were compared to Tijeras Arroyo background screening levels using 95th UTLs 
or percentile values. If a maximum concentration of a particular GOC exceeded 
the Tijeras Arroyo specific background screening level or if the COC was a 
radioactive constituent, then the COC was compared to the SNUNM Site-Wide 
background screening level (IT, 1996). The Site-Wide UTL chosen for 
comparison was the minimum value when comparing surface and subsurface 
UTL values. This procedure was implemented to ensure use of the most 
conservative value during the comparison process and due to uncertainties 
associated with some sample depths. The maximum concentration of each GOC 
was used in order to also provide a conservative estimate of the associated risk. 
Those COCs that were below the background screening level were not 
considered in further risk assessment analyses. 
Second, the remaining maximum concentrations were compared with action 
levels calculated using methods and equations promulgated in the proposed 
RCRA Subpart S (40 CFR Part 264, 1990) and Risk Assessment Guidance for 
Superfund (RAGS) (USEPA, 1 989a) documentation. Accordingly, all 
calculations were based on the assumption that receptor doses from both toxic 
and potentially carcinogenic compounds result most significantly from ingestion 
of contaminated soil. Because the samples were all taken from the surface or 
near-surface, this assumption is considered valid. If there are 10 or fewer COCs 
and each has a maximum concentration less than one-tenth of the action level, 
then the site would be judged to pose no significant health hazard to humans. If 
there are more than 10 COCs, the proposed Subpart S screening procedure was 
skipped. 
Third, hazard indices and risk due to carcinogenic effects were calculated using 
Reasonable Maximum Exposure (RME) methods and equations promulgated in 
RAGS (USEPA, 1989a). The combined effects of all COGs in the soils that were 
above background concentration values were calculated. For toxic compounds, 
this was accomplished by summing the individual hazard quotients for each 
metal into a total Hazard Index. This Hazard Index is compared to the 
recommended standard of 1. For potentially carcinogenic compounds, the 
individual risks were summed. The total risk was compared to the recommended 
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risk range of 10-4 to 10-6. For the radioactive COCs, the cumulative dose was 
calculated and the corresponding excess cancer risk estimated. 
11.3.1 Comparison to Background and Action Levels 
Nonradioactive ER Site 233 COCs are listed in Table 1; radioactive COCs are 
listed in Table 2. Both tables show the 95th percentile or UTL background levels 
(IT, 1996). A background level for chromium VI was not available. Background 
levels for plutonium and tritium are not applicable because these radionuclides 
do not occur naturally, or due to fallout, at levels greater than typical detection 
limits of common laboratory instrumentation. Background concentrations have 
been recalculated for the Tijeras Arroyo background locations that were used in 
the June 1995 NFA proposals. The recalculated Tijeras Arroyo values were 
prepared using a more rigorous statistical approach according to USEPA 
guidance (USEPA, 1989b, 1992a, and 1992b). The Tijeras Arroyo background 
locations were not differentiated on the basis of depth because of the 
homogenous nature of the soil and the limited sampling depth of 0 to 36 inches. 
As part of the IT (1996) site-wide study, background concentrations were 
calculated for both the surface (0-6 inch depth) and subsurface (>6 inch depth) 
soils of the North Super Group, which is defined as soils present in TA-I, TA-If, 
T A-IV, the northern rim of Tijeras Arroyo, and the northeastern portion of KAFB. 
The Site-Wide background levels have not yet been approved by the USEPA or 
the NMED but are the result of a comprehensive study of joint Sandia and U.S. 
Air Force data from the Kirtland Air Force Base (KAFB). The report was 
submitted for regulatory review in early 1996. The values shown in Table 1 and 
Table 2 supersede the background values described in an interim background 
study report (IT, 1994). Two compounds had maximum measured values 
greater than background screening levels. Those compounds are retained for 
further analysis. Because organic compounds do not have calculated 
background values, this screening step was skipped, an all organics are carried 
into the risk assessment analyses. 
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Table 1. Nonradioactive Analytes at ER Site 233 and Comparison to the 
Background Screening Values. 
Analyte Maximum Recalculated Is maximum Site-Wide 
concentration 95th % or COC 95th % or 
(mg/kg) UTL Level concentration UTL Level 
(mg/kg) for less than or (mglkg) for 
Tijeras equal to the North 
Arroyo OU applicable Super 
Background Tijeras Arroyo Group 
Locations oU Soils (IT, 
background 1996) 
screening 
level? 
Aluminum 8,100 11,874 Yes 
Antimony . 14.0 18.6 Yes 
Arsenic <4.1 5.9 Yes 
Barium 210 298 Yes 
Beryllium 0.36 0.58 Yes 
Cadmium 1.7 3.0 Yes 
Chromium-total 9.0 17.6 Yes 
Chromium (VI) <0.1 NC No NC 
Cobalt <2.5 7.3 Yes 
Copper 11.0 14.7 Yes 
Lead 12.0 23.1 Yes 
Manganese 210 330 Yes 
Mercury <0.04 NC No <0.1 
Nickel <2.0 14.8 Yes 
Selenium <0.25 NC No <1.0 
Silver <0.5 NC No <1.0 
Thallium <0.5 NC No <1.1 
Vanadium 28.0 40.4 Yes 
Zinc 110 79.2 No 82.4 
NC - not calculated 
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Is maximum 
coe 
concentration 
less than 
background 
screening 
value? 
No 
No 
No 
No 
No 
No 
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Table 2. Radioactive Analytes at ER Site 233 and Comparison to the 
Background Screening Values. 
Analyte Maximum Site-Wide Is maximum COC 
concentration 95th % orUTL concentration non-
(pCi/g) Level (pCifg) detect or less than 
background screening 
value? 
Pu-238 NO NC Yes 
Pu-239J240 NO NC Yes 
Tritium 0.038 NC No 
U-234 0.65 1.6 Yes 
U-235/236 NO 0.18 Yes 
U-238 0.54 1.3 Yes 
.. .. ND - radlonuclide not detected above minimum detectable actlvlty 
NC - not calculated 
As part of the tiered approach to risk assessment, only those COCs that have 
values above the background screening level values are included in the next tier 
of risk assessment analyses. Also included in the next tier of anafyses are 
COCs that do not have background screening values. If less than ten COCs are 
above the background screening level, those COCs are screened using the 
proposed Subpart S action level procedure. Because there were more than 10 
combined non-radioactive COCs above the background screening level or 
without a background screening levef, this step was skipped. 
Radioactive contaminants do not have pre-determined action levels analogous 
to Subpart S and therefore this step in the screening process is not performed 
for radionuclides. 
11.3.2 Identification of Toxicological Parameters 
Tables 3 and 4 show the COCs that have been retained in the risk assessment 
and the values for the toxicological information available for those COCs. 
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Table 3. Toxicological Parameter Values for Nonradioactive COCs 
COC name RfDo RfDinh Confidence 
{mg/kg- (mg/kg-
d) d) 
Chromium (VI) 0.005 - L 
Mercury 0.0003 0.000086 -
Selenium 0.005 
--
-
Silver 0.005 
-- -
Thallium - -- -
Zinc 0.3 -- M 
Acenaphthene 0.06 -- L 
Anthracene 0.3 -- L 
8enzo(a) -- -- -
anthracene 
8enzo(b) -- -. -
fluoranthene 
Benzo(a) -- _. -
pyrene 
Chrysene - _. -
Di-n-butyl 0.1 
--
L 
phthalate 
Fluoranthene 0.04 
--
L 
Napthalene 0.04 _. 
--
Phenanthrene -- .. --
Pyrene 0.03 
-- L 
RfDa - oral chronic reference dose in mg/kg-day 
RfDinl\ - inhalation chronic reference dose in mg/kg-day 
SFo - oral slope factor in (mg/kg-dayr1 
SFinh - inhalation slope factor in (mg/kg-dayr1 
SFo SFinh 
(kg- (kg-
dfmg) d/mg) 
- 42 
- -
- --
- -
- -
- -
- -
- --
0.73 0.61 
0.73 0.61 
7.3 6.1 
0.0073 0.0061 
- -
- --
- -
-- --
- --
" EPA weight-of-evidence classification system for carcinogenicity 
A - human carcinogen 
81 - probable human carcinogen. Limited human data are available 
10/3/96 
Cancer 
Class" 
A 
D 
D 
D 
D 
D 
D 
0 
--
82 
82 
82 
0 
D 
D 
D 
0 
82 - probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 
L -low 
C - possible human carcinogen 
D - not classifiable as to human carcinogencity 
E - evidence of noncarcinogenicity for humans 
M - medium 
- information not available 
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Table 4. Toxicological Parameter Values for Radioactive COCs 
COC name SFe SFo SFinh Cancer 
(m2/pCi- (1fpCi) (1fpCi) Class A 
yr) 
Tritium 0 7.2E-14 9.6E-14 A 
SF. - external exposure slope factor (risk/yr per pCi/m2) 
SF. - oral (ingestion) slope factor (risk/pCi) 
SFinh - inhalation slope factor (risk/pC i) 
" EPA weight-of-evidence classification system for carcinogenicity 
A - human carcinogen 
81 - probable human carcinogen. Limited human data are available 
10/3/96 
82 - probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 
C - possible human carcinogen 
o - not classifiable as to human carcinogencity 
E - evidence of noncarcinogeniclty for humans 
11.3.3 Exposure Assessment and Risk Characterization 
Section 11.3.3.1 describes the exposure assessment for this risk assessment. 
Section 11.3.3.2 provides the risk characterization including the Hazard Index 
value and the excess cancer risk for both industrial and residential land-uses. 
11.3.3.1 Exposure Assessment 
Attachment M shows the equations and parameter values used in the calculation 
of intake values and the subsequent Hazard Index and Excess Cancer Risk 
values for the individual exposure pathways. The appendix shows the 
parameters for both industrial and residential land-use scenarios. The equations 
are based on RAGS (USEPA, 1989a). The parameters are based on information 
from RAGS (USEPA, 1989a) as well as other EPA guidance documents and 
reflect the RME approach advocated by RAGS. 
Although the designated land-use scenario is industrial for this site, the risk 
values for a residential land-use scenario are also presented. These residential 
risk values are presented to show the potential to risk to human health even 
under the more restrictive land-use scenario. 
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11.3.3.2 Risk Characterization 
Table 5 shows the that for the nonradioactive COCs, the Hazard Index value is 
0.00 and the excess cancer risk is 3 X 10-7 for the assumed industrial land-use 
scenario. The numbers presented included exposure from soil ingestion and 
dust inhalation for the nonradioactive COCs. 
Table 5. Risk Assessment Values for ER Site 233 Nonradioactive COCs. 
COC Name Maximum 
concentration 
Chromium (VI) 
Mercury 
Selenium 
Silver 
Thallium 
Zinc 
Acenaphthene 
Anthracene 
Benzo(a) 
anthracene 
Benzo(b) 
fluoranthene 
Benzo(a) 
pyrene 
Chrysene 
Oi-n-butyl 
phthalate 
Fluoranthene 
Napthalene 
Phenanthrene 
Pyrene 
TOTAL 
NC - not calculated 
NA - not applicable 
(mglkg) 
<0.1 
<0.04 
<0.25 
<0.5 
<0.5 
110 
0.033 J 
0.044 J 
0.049 J 
0.075 J 
0.093 J 
0.12 J 
0.21J 
0.099 J 
0.086 J 
0.11 J 
0.083 J 
- information not available 
Industrial Land- Residential Land-use 
use Scenario Scenario 
Hazard Cancer Hazard Cancer 
Index Risk Index Risk 
0.00 3E-10 0.00 4E-10 
0.00 -- 0.00 -
0.00 
--
0.00 -
0.00 -- 0.00 --
-- -- -- --
0.00 -- 0.00 --
0.00 
-
0.00 -
0.00 
--
0.00 -
0.00 2E-8 0.00 6E-S 
0.00 2E-S 0.00 9E-S 
0.00 3E-7 0.00 1E-6 
0.00 4E-10 0.00 1E-9 
0.00 - 0.00 --
0.00 - 0.00 --
0.00 -- 0.00 -
-- - -- --
0.00 - 0.00 -
0.00 3E-7 0.00 1E-6 
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For the residential land-use scenario, the Hazard Index value is also 0.00 and 
the excess cancer risk is 1 X 10-6. The numbers presented included exposure 
from soil ingestion and dust inhalation. Although USEPA (1991) generally 
recommends that inhalation not be included in a residential land-use scenario, 
this pathway is included because of the potential for soil in Albuquerque, NM to 
be eroded and, subsequently, for dust to be present even in predominantly 
residential areas. Because of the nature of the local soil, other exposure 
pathways are not considered (see Attachment M). 
For the radioactive COCs, contribution from the direct gamma exposure pathway 
is included. Table 6 shows the total effective dose equivalent {TEDE} for both 
an industrial (5 X 10-6 mrem/yr) and residential (7 X 10-6 mremfyr) land-use. In 
accordance with proposed EPA guidance, the standard being utilized is an 
excess TEDE of 15 mrem/yr (40 CFR Part 196,1994), corresponding to an 
excess cancer risk of approximately 3 x 10-4; the calculated dose values for ER 
Site 233 for both industrial and residential land-uses are well below that 
standard. The average radiation exposure due to natural sources (radon, 
internal radiation, cosmic radiation, and terrestrial radiation) in the U.S. is 
approximately 295 mrem/yr total effective dose (NCRP, 1987), with 
approximately 198 mrem/yr due to radon, 40 mremfyr due to internal radiation 
(mainly K-40) , 29 mrem/yr due to cosmic radiation and 28 mrem/yr due to 
terrestrial caused radiation. The value of 295 mrem/yr corresponds to an 
estimated cancer risk of 6 x 10-3 . 
For a perspective on the estimated risk associated with background levels of 
radionuclides and to emphasize the conservativeness associated with RAGS 
RME risk and dose calculations, the excess cancer risk from background 
concentrations of radionuclides for relevant exposure pathways has also been 
estimated using RAGS methodologies. For an industrial or residential land-use 
scenario, using the 95th percentile or UTL values of radio nuclides present in the 
background soil, the excess cancer risk from soil ingestion is calculated as 4 x 
10-4. The excess cancer risk for the inhalation pathway (i.e., inhalation of radon 
gas) is calculated as 0.1. 
Table 6 shows not only the dose but also the estimated excess cancer risk as 1 
x 10-10 for an industrial land-use and a value of 2 x 10-10 for a residential land-
use. The excess cancer risk from the nonradioactive COCs and the radioactive 
COCs is not additive, as noted in RAGS (USEPA, 1989a). 
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Table 6. Risk Assessment Values for ER Site 233 Radioactive COGs. 
COC Max. Total Total Excess Excess 
Name Conc. Effective Effective Cancer Risk Cancer Risk 
(pCifg) Dose Dose for Industrial for 
Equivalent Equivalent land-use Residential 
for Industrial for land-use 
land-use Residential 
(mrem/yr) Land-use 
(mrem/yr) 
H-3 0.038 5E-6 7E-6 1E-10 
TOTAL 5E-6 7E-6 . 1E-10 
11.4 Step 6. Comparison of Risk Values to Numerical Standards. 
The risk assessment analyses considered the evaluation of the potential for 
adverse health effects for both an industrial land-use scenario, which is the 
designated land-use scenario for this site, and also a residential land-use 
scenario. 
2E-10 
2E-10 
For the industrial land-use scenario, the Hazard Index calculated is 0.00; this is 
much less than the numerical standard of 1 suggested in RAGS (1989a). The 
excess cancer risk is estimated at 3 x 10-7. In RAGS, the USEPA suggests that· 
a range of values (10-6 to 10-4) be used as the numerical standard; the value 
calculated for this site is below the suggested acceptable risk range. Therefore, 
for an industrial land-use scenario, the risk assessment values are significantly 
less than the established numerical standards. 
For the radioactive components of the industrial land-use scenario, the 
calculated dose is 5 x 10-6 mrem/yr, which is significantly less than the 
numerical standard of 15 mrem/yr suggested in the draft EPA guidance. The 
excess cancer risk estimate is 1 x 10-1°, which is significantly less than the 
excess cancer risk from naturally occurring radioactive sources. 
For the residential land-use scenario, the calculated Hazard Index is 0.00, which 
is again significantly less than the numerical guidance. The excess cancer risk 
is estimated at 1 x 10-6; this value is in the low-end of the suggested acceptable 
risk range. The dose from the radioactive components is 7 x 10-6 mrem/yr, 
HI 
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which is significantly less than the numerical guidance. The associated cancer 
risk is 2 x 10-1°, significantly below background calculated risk values. 
11.5 Uncertainty Discussion 
The conclusion from the risk assessment analysis is that the potential effects on 
human health are small compared to established numerical standards when 
considering either an industrial land-use or residential land-use scenario. The 
main contributor to the Hazard Index and excess cancer risk is benzo (a) pyrene. 
The concentration of benzo (a) pyrene is less than the practical quantitation 
limit (0.093 J mg/kg), and may not be a "real" detection. Also benzo (a) pyrene 
is a common component of asphalt and probably is not indicative of 
contamination. Therefore, this risk assessment is conservative as benzo (a) 
pyrene is a significant contributor to both the Hazard Index and the excess 
cancer risk. The uncertainty in this conclusion is considered to be small. 
Because of the location and history of the site, there is low uncertainty in the 
land-use scenario and the potentially affected populations that were considered 
in making the risk assessment analysis. An RME approach was used to 
calculate the risk assessment values, which means that the parameter values 
used in the calculations were conservative and that the calculated intakes are 
likely overestimates. Maximum measured values of the concentrations of the 
GOGs were used to provide conservative results. Because the GOGs are found 
in the surface soils and because of the location and physical characteristics of 
the site, there is little uncertainty in the exposure pathways relevant to the 
analysis. Table 3 shows the confidence in the toxicological parameter values. 
There is a mixture of estimated values and values from the Health Effects 
Assessment Summary Tables (HEAST) (EPA, 1996) and Integrated Risk 
Information System (IRIS) (EPA, 1988, 1994) data bases. The constituents 
without toxicological parameters have low concentrations and are judged to be 
insignificant contributors to the overall risk. Because of the conservative nature 
of the RME approach, the uncertainties in the toxicological values are not 
expected to be of high enough concern to change the conclusion from the risk 
assessment analysis. The overall uncertainty in all of the steps in the risk 
assessment process is considered to be not significant with respect to the 
conclusion reached. 
III. Summary 
The Storm Drain Outfall, ER Site 233, had relatively minor contamination 
consisting of some inorganic, organic, and radioactive compounds. The main 
contributor to the Hazard Index and excess cancer risk is benzo (a) pyrene. The 
concentration of benzo (a) pyrene is less than the practical quantitation limit 
(0.093 (J) m.g/kg), and may not be a "real" detection. Also benzo (a) pyrene is a 
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common component of asphalt and probably is not indicative of contamination. 
Therefore, this risk assessment is conservative as benzo (a) pyrene is a 
significant contributor to both the Hazard Index and the excess cancer risk. 
Because of the location of the site on Kirtland AFB, the designated land-use 
scenario and the nature of the contamination, the potential exposure pathways 
identified for this site included soil ingestion and dust inhalation for chemical 
constituents and soil ingestion, dust inhalation, and direct gamma exposure for 
radionuclides. Using conservative assumptions and employing a RME approach 
to the risk assessment, the calculations show that for the industrial land-use 
scenario the Hazard Index (O.OO) is significantly less than the USEPA standard 
of 1. The estimated cancer risk (3 x 10.7) is in the below the suggested 
acceptable risk range. The calculations show that for the residential land-use 
scenario the Hazard Index (0.00) is also significantly less than the USEPA 
standard of 1. The estimated cancer risk (1 x 10.6) is in the low-end of the 
suggested acceptable risk range. The dose and corresponding cancer risk from 
the radioactive components are much less than EPA guidance values; the 
estimated doses are 5 x 10-6 and 7 x 10-6 mrem/yr for the industrial and 
residential land-use scenarios, respectively. These values are much less than 
the numerical guidance of 15 mrem/yr in draft EPA guidance. The 
corresponding estimated cancer risk values are 1 x 10.10 and 2 x 10.10 for the 
industrial and residential land-use scenarios, respectively. These values are 
also much less than risk values calculated due to naturally occurring radiation. 
The uncertainties associated with the calculations are considered small relative 
to the conservativeness of the risk assessment analysis. We therefore conclude 
that this site does not have significant potential to affect human health under 
either an industrial or a residential land-use scenario. 
The ecological risk for this site has not been estimated at this time. Site-Wide 
ecological risk analyses are being conducted and· the relevant analyses for this 
site will be presented when avaifable. 
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1. Conclusions throughout the report are based largely on comparisons with 
previously established upper tolerance limits (UTLs). These UTLs have not 
been approved by NMED or limits (UTLs). These UTLs have not been 
approved by NMED or EPA and are therefore considered draft. The 
presented values have been compared with protective screening values for 
human health. Both residential and industrial scenario screening values 
have been considered since Sandia does not have a imal future land use plan 
at this time. 
2. 
3. 
Response: DOE/SNL understands that UTLs are considered draft until approved 
by NMED and EPA. As of April 1996, DOE/SNL has a final future land use plan 
and risk assessments will use future land use scenarios based upon that plan. 
The sites with reported radionuclides above background levels were 
evaluated based on a DOE established acceptable dose. EPA Region 6 policy 
requires that the evaluation of risk to radionuclides include an estimation of 
potential carcinogenic risk. A revision to the risk evaluation is requested. 
Response: DOElSNL will provide potential carcinogenic risk and dose due to 
radionuclide contamination in future NFA proposal submissions and 
resubmissions. 
For all sites, the following issues must be addressed: 1) potential ecological 
risk posed at the site, 2) the site as a potential source for ecological risk in 
transport of constituents througb the septic system into Tijeras Arroyo, and 
3) detection limits relative to human health-based screening levels. 
Response: DOElSNL is currently working on ecological risk assessments for all 
ER Sites which will be submitted as a supplemental document to NMED upon 
completion. DOEfSNL considers detection limits in preparing human health-
based risk assessments. 
SNUNM ER Project 
October 1996 143 
June 1995 NFA Proposals 
Comment Responses 
Specific Risk Assessment OU 1309 
13. Site 229, OU 13(}9, Storm Drain System Outfall Site 
The radioactive risk should be calculated also based on the potential 
carcinogenic risk presented by the radioactive dose. 
Response: SNLINM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuc1ides. in soil. The section 
Site 229. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
14. Site 230, OU 1309, Storm Drain System Outfan Site 
15. 
The analysis of radioactive risk should include an estimation of carcinogenic 
risk due to radioactive constituents. 
Response: SNLlNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 230. OU 1309, Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
Site 231, OU 1309, Storm Drain System Outfall Site 
See comment to site 230 above. [The analysis of radioactive risk should 
include an estimation of carcinogenic risk due to radioactive constituents.] 
Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides. in soil. The section 
Site 231. CU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
16. Site 233, OU 1309, Storm Drain System Outfall Site 
See comment above. [The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 
Response: SNLINM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 233. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
SNUNM ER Project 
October 19% 150 
June 1995 NFA Proposal, 
Comment Respons~s 
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DRAFT DOCUMENT 
Sandia National Laboratories Environmental RestorationProgram 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND 
RADIONUCLIDE CONTAMINATION 
BACKGROUND 
Sandia National Laboratories (SNL) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation 
being considered for SNLINM Environmental Restoration project site. This default set of 
exposure scenarios and parameter values would be invoked for risk assessments unless 
site-specific information suggested other parameter values. Because many SNLINM ER 
sites have similar types of contamination and physical settings, SNL believes that the risk 
assessment analyses at these sites will be similar. A default set of exposure scenarios and 
parameter values will facilitate the risk assessments and subsequent review . 
. The. default exposure routes and parameter values suggested are those that SNL views as. . . . .. . .-
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the USEPA Region VI and NMED, SNL proposes that these default 
.exposure routes and parameter values be used in future risk assessments. 
At SNLINM, all Environmental Restoration (ER) sites exist within the boundaries of the 
Kirtland AFB. Approximately 157 potential waste and release sites have been identified 
where hazardous, radiological, or mixed materials may have been. released to the 
environment. Evaluation and characterization activities have occurred at all of these sites 
to varying degrees. Among other documents, the SNLtER draft Environmental 
Assessment (DOE, 1996) presents a summary of the hydrogeology of the sites, the 
biological resources present and proposed land use scenarios for the SNLINM ER sites. 
At this time, all SNLINM ER sites have been tentatively designated for either industrial or 
recreational future land use. 
Based on this and other related information, the SNLINM ER project has screened the 
potential exposure routes and identified default parameter values to be used for calculating 
. potential intake and subsequent hazard index and risk values. EPA (EPA, 1989a) provides 
a summary of exposure routes that could potentially be of significance at a specific waste 
site. These potential exposure routes consist of: 
• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; 
• Ingestion of contaminated surface water while swimming; 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soil; 
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• "Inhalation of airborne compounds (vapor phase or particulate), and; 
• External exposure to penetrating radiation (immersion in contaminated air; immersion 
in contaminated water and exposure from ground surfaces with photon-emitting 
radionuclides) . 
Based on the location of the sites and the characteristics of the surface of the sites, we 
have evaluated these potential exposure routes to determine which should be considered in 
risk assessment analyses (the last exposure route is pertinent to radionuclides only). At 
SNLINM ER sites, there does not presently occur any consumption of fish, shell fish, 
fruits, vegetables, meat, eggs, or dairy products that originate on-site. Additionally, no 
potential for swimming in surface water is present due to the high-desert environmental 
conditions. As documented in the computer code RESRAD manual (ANL, 1993), risks 
resulting from immersion in contaminated air or water are not significant compared to 
risks from other radiation exposure routes; these are therefore not included. SNLINM ER 
. has therefore excluded the following four potential exposure routes from further risk 
assessment evaluations at any SNLINM ER site: 
• Ingestion of contaminated fish and shell fish; 
• Ingestion Of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and' dairy products; and 
• Ingestion of contaminated surface water while swimming. 
That part of the exposure pathway for radionuclides related to immersion in contaminated 
air or water is also eliminated. 
For future risk assessments, the exposure routes that will be considered are: 
• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Inhalation of airborne compounds (vapor phase or particulate). 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soils; and 
• External exposure to penetrating radiation' from ground surfaces with photon-emitfing 
radionuclides. 
EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED 
EXPOSURE ROUTES 
In general, SNLINM expects that ingestion of compounds in drinking water and soil will 
be the more significant exposure routes for chemicals; external exposure to radiation may 
also be significant for radionuc1ides.. All six of the above routes will, however, be 
considered. The general equations for calculating potential intakes via these routes are 
shown below. The equations are from the Risk Assessment Guidance for Superfund: 
Volume I (EPA, 1989a and 1991). Also shown are the default values SNLINM ER 
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suggests for use in Reasonable Maximum Exposure (RME) risk assessment calculations 
for an industrial scenario, based .on EPA and other governmental agency guidance The 
pathways and values for chemical contaminants are discussed first, followed by those for 
radionuclide contaminants. 
Chemicals 
Ingestion of Chemicals in Drinking Water: 
Scenario: A person ingests tap water and beverages made from tap water. All tap water 
consumed is assumed to come from an on-site drinking well. In accordance with EPA 
guidance, the default parameter values used reflect a residential exposure. 
Intake (mglkg-day) = CW x IR x EF x ED 
BWxAT 
Parameter 
CW 
IR 
EF 
ED 
BW 
AT 
CW = chemical concentration in water (mg/L) 
IR = ingestion rate (L water/d); 
EF = e:\:posure frequency (d/yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d) 
Units Point Value Justification 
mglL site-specific 
Lid 2 Exposure Factors Handbook (EPA, 1989b); reasonable 
worst-case value 
d/yr 350 E":posure Factors Handbook (EPA, 1989b) and 
RAGS, Vol 1, Part B (EPA, 1991), reasonable worst-
case value 
yr 30 Exposure Factors Handbook (EPA, 1989b) and 
RAGS, Vol 1, Part B (EPA, 1991), .reasonable worst-
case value -
kg 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate . 
d RAGS (EPA, 1989a); 
10950 ED x 365 dJy for noncarcinogenic effects; 
25500 70 vr x 365 dJy for carcinogenic effects. 
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Ingestion of Chemicals in Soil: 
Scenario: A worker engages in a combination of indoor and outdoor activities for 8 hours 
per day with inadvertent ingestion of soil from a layer of soil on the inside surfaces of the 
fingers and thumb from outdoor activities or inadvertent ingestion of soil from handling of 
food or cigarettes. An EPA suggested average value of 100 mg/d is used for the ingestion 
rate. 
Intake (mg/kg-day) = CS x IR X (10-6 kg/mg) x EFx FI x ED 
BWxAT 
Parameter 
CS 
CS = chemical concentration in soil (mg/kg); 
IR = ingestion rate (mg soil/d); 
FI = fraction ingested (default to 1); 
EF = e).:posure frequency (d/yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 
Units Point Val!!e J!!stification 
mg/kg site-specific 
IR mg/d 100 E).."posure Factors Handbook (EPA, 1989b), RAGS 
(EPA, 1989a); conservative estimate 
EF d/yr 250 Reasonable worst-case value for worker; RAGS. (EPA, 
1989a) 
FI -- 1 Worst-case value 
ED vr 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate 
AT d RAGS (EPA, 1989a); . 
10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 vr x 365 d1y for carcincigenic effects. 
Inhalation of Airborne (vapor phase or particulate) Chemicals: 
Scenario: A worker is engaged in activities (indoors or outdoors) and inhales contaminant 
vapors present in the air or is exposed to contaminant particulates present in the air. 
Intake (mg/kg-day) = CA x IR x ET x EF x ED 
BWxAT 
CA = chemical concentration in air (mg/m\ 
IR = inhalation rate (m%); 
ET = exposure time (hJd); 
EF = eX"jJosure frequency {d/yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 
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Parameter Units Point Value Justification 
CA mg/rn3 site-specific 
IR m3Jh 2.5 E:I:posure Factors Handbook (EPA, 1989b); reasonable 
worst-case value 
EF d/vr. 250 Reasonable worst-case value for worker 
ET hid 8 Reasonable worst-case value 
ED vr 30 Reasonable worst-case value for worker 
. 
BW kg 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate 
AT d RAGS (EPA, 1989a); 
10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 vr x 365 d/y for carcinogenic effects. 
The chemical concentration in air can be either measured or calculated based on the 
concentration of contaminants in the soil. If field measurements are not available, vapor-
phase concentrations can be determined using a volatilization factor (VF) to define the 
relationship between the concentration of contaminant in soil and the volatilized 
contaminants in air. Likewise, chemicai concentrations based On-ii8.rticuTa:ies" can-'be 
determined using a particulate emission factor (PEF) to define the relationship bet<.¥een the 
contaminant concentration in soil with the concentration of respirable particles in air due 
to fugitive dust emissions. The volatilization factor was established as part of the Hwang 
and Falco (1986) model developed by EPA's Exposure Assessment group. The 
particulate emission factor is. derived by Cowherd (1985), applicable to a typical 
hazardous waste site where the surface contamination provides a relatively continuous and 
constant potential for emission over an eXtended period of time. The equations for 
calculating VFs and PEFs can be found in EPA (EPA, 1991). Alternative methods for 
calculating these factors are also available. These alternative methods can be discussed 
with EP AJN1vfED staff for use in risk assessments if they can be shown to be technically 
consistent or superior to current published guidance. 
Dennal Contact with Chemicals in Water: 
Scenario: A worker is in contact with contaminants in water, primarily through hygienic 
activities as hand washing or showering. 
Absorbed Dose (mg/kg-day) == CW x SA x 104 cm2/m2 x PC x: ET x EF x ED x 1 L/l03 cm3 
BWxAT 
CW == chemical concentration in water (mgIL); 
SA == skin surface area for contact (m\ 
PC == chemical specific dermal permeability constant (cm/h); 
ET == exposure time- (hid); 
EF == exposure frequency.(d/yr); 
ED == exposure duration (yr); 
BW == body weight (kg); 
AT == averaging time (d) 
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Parameter Units Point Value Justification 
CW mgIL site-specific 
SA 7 2 E)qJOsure Factors Handbook (EPA, 1989b); m-
{represents total body eA'JlOSure); reasonable worst-
case value 
PC crnlh chemical see e.g., Dermal EA'Jlosure Assessment (EPA, 1992) 
- . _._-----
-----
-----~---- -specific---~ ------~----.------.-.-----.. -.-----.----.-,----.-------- -----
EF dlyr 250 Reasonable worst-case value for worker' 
ET h/d 0.25 Dermal E:-''Jlosure Assessment (EPA, 1992); 
reasonable worst case value 
ED yr 30 Reasonable worst-case value for worker 
BW ko-
'" 
70 Exposure Factors Handbook (EPA, 1989b); 
-
cofu;ervative estimate 
AT d . RAGS (EPA, 1989a); 
10950 ED x 365 dly for noncarcinogenic effects; 
25500 70 yr x 365 dly for carcinogenic effects. 
. . -- _ .. 
Dermal Contact with Soil: 
Scenario: A w6ikeris in contact with contaminants in soil for an exposure duration 
determined through discussions with EP AJNMED staff. A worker gets exposure to the 
head, hands, forearms and lower legs. 
Absorbed Dose (mglkg-day) = CS x (] 0.6 kg/mg) x SA x AF x .ABS x EF x ED 
BWxAT 
CS = chemical concentration in soil (mglkg); 
SA = skin surface area for contact (m2); 
AF = soil to skin adherence factor (mg/cm\ 
ABS = absorption factor (unitless); 
EF = eA'Jlosure frequency (dlyr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 
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Parameter Units Point Justification 
Value 
CS mg/kg site-specific 
SA 
, 
0.53 Demml EAllosure Assessment (EPA, 1992); m-
{accounts for adult eA'}Josure to head, hands, forearms, 
and lower legs); reasonable worst-case value 
AF mg/cm2 1.0 Dermal Exposure Assessment (EPA, 1992); 
reasonable worst-case value 
ABS --
EF din 250 Reasonable worst-case value for worker 
ET hid TBD To be determined based on discussions with NMED 
staff. . 
ED vr 30 Reasonable worst-case value for worker 
BW ka b 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate 
AT d RAGS (EPA, 1989a); 
10950 ED x 365 dly for noncarcrnogenic effects; 
25500 70 vr x 365 dly for carcinop"enic effects ... 
EP A (EPA, 1992) recognizes that dermal contact exposure ·remruns the least well 
understood of the major exposure routes. Chemical-specific data are often not available 
and dose-response relationships specific to dermal contact are not available. EPA (EPA, 
1992) provides guidance on assessment of dermal exposure, including determination of 
permeability coefficients and other related parameters. 
In addition to the equations presented above for absorbed dose via steady-state dermal 
exposure, EPA (EPA, 1992) presents methods for calculation of absorbed doses for 
unsteady-state exposure; these methods generally produce lower estimates of absorbed 
dose. The document also presents a screening process for determining if site-specific 
calculations of dermal exposure are necessary, assuming that dermal exposu-re is ·deemed a 
potentially valid route of contaminant exposure. In general, SNLINM ER will use the 
latest guidance available from EPA on dermal exposure. This is an area where discussions 
with EP AlNMED staff on appropriate assumptions and parameter values is essential. 
Discussions with EP AlNMED staff are also necessary to determine when this exposure 
route should be invoked. 
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Radionuclides 
Radionuclide Carcinoeeruc Effects from Water: Residential 
Scenario: A worker drinks radioactively-contaminated water and inhales vapor from the 
water. 
Total risk = (Cr .. x SFo x lRw x EF x ED) + (Crw x SFi X IR,ir X K x EF x ED) 
Parameter 
Crw 
SFi 
SFo 
" 
EF 
ED 
IR.ir 
IRw 
K 
C", = radionucIide concentration in water (pCi/L) 
SFi = inhalation slope factor (risk/pC i) 
SFo = oral (ingestion) slope factor (risk/pCi) 
EF = exposure frequency (d/y) 
ED = exposure duration (y) 
IR,ir = indoor inhalation rate (m3/d) 
IRw = water ingestion rate (LId) 
K = volatilization factor (urutless) 
Units Point Value Justification 
pCi/L site-specific 
'nskipCi' radionuclide-
specific 
risk/pCi radionuclide-
specific 
d/y 350 RAGS (EPA, 1989a) 
' -
y 30 Reasonable worst-case estimate. 
m
3/d lj RAGS (EPA, 1989a) 
Lid 2 Reasonable worst-case estimate. 
unitless OJ RAGS (EPA, 1989a) 
RadionucIide Carcinogenic Effects from Soil: Industrial 
Scenario: A worker inadvertently ingests soil, inhales vapor and particulates from soil and 
is externally exposed to penetrating radiation ground surfaces contaminated with photon-
emitting radionucIides. 
Total risk = Cn; x ED x [(SFox 1O-3g/mg x EF x IRmil) + (SFix 103g/kg xEF X IR,ir /VF) 
+ (SFi x l03g/kg x EF x IR.ir IPEF) + (SF. x 1 03g/kg x D x SD x (l-S.)x T.)] 
Cn; = radionuclide concentration (pCilg) 
SFi = inhalation slope factor (risk/pCi) 
SFo = oral (ingestion) slope factor (risk/pCi) 
SF. = external exposure slope factor (risk/y per pCilm2) 
EF = exposure frequency (d/y) 
ED = exposure duration (y) 
IR,ir = inhalation rate (m3/d) 
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IRoil = soil ingestion rate (mg/d) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
D = depth of radionuclides in soil (m) 
SD = soil density (kg/m3) 
So = gamma shielding factor (unitless) 
Te = gamma exposure factor (unitless) 
Parameter Units Point Value Justification 
Cr pCilg site-specific 
SPj risk/pCi radionuclide-
specific 
SPo risk/p<;:i radionuclide-
specific 
SF, risk/y per radionuclide-
pCilm2 specific -.-- .. 
EF dJy 250 RAGS (EPA, 1989a) 
ED ... 30 .,' . Reasonable worst'-case eStllnate. y 
IRair m3/d 20 RAGS (EPA, 1989a) 
IRoil mg/d 100 Reasonable worst-case estimate. 
VF m3/k,g nuclide-specific 
PEF m3/kg 1.32 x 109 Region Vl guidance. 
D m 0.1 RAGS (EPA, 1989a) 
SD kg/m3 1430 RAGS (EPA, 1989a) 
S, unitless 0.2 . RAGS (EPA, .l989a) 
T. unitless I RAGS (EPA, 1989a) 
Summary for an Industrial Land-Use Scenario 
SNL proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial future land-use scenario. The parameter values 
are based on EP A guidance and supplemented by information from other government 
sources. The values are generally consistent with those proposed by Los Alamos National 
Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNL will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 
Summary for an Residential Land-Use Scenario 
Sandia may choose to evaluate some sites using a residential land-use scenario in order to 
provide an indication of the effects of data uncertainty on risk value calculations or in 
order to potentially mitigate the need for institutional controls or restrictions on Sandia 
ER sites. For a risk assessment evaluating a residential land-use scenario, Sandia will use 
parameter values as documented in the Risk Assessment Guidance for Superfund (RAGS, 
1989a). That EPA guidance document provides detailed discussion on the appropriate 
values to use for all of the potential exposure pathways. 
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GENERAL RISK ASSESSMENT COMMENTS 
1. Conclusions throughout the report are based largely on comparisons with 
previously established upper tolerance limits (UTLs). These UTLs have not 
been approved by NMED or limits (UTLs). These UTLs have not been 
approved by NMED or EPA and are therefore considered draft. The 
presented values have been compared with protective screening values for 
human health. Both residential and industrial scenario screening values 
have been considered since Sandia does not have a fmal future land use plan 
at this time. 
Response: DOE/SNL understands that UTLs are considered draft until approved 
by NMED and EPA. As of April 1996, DOE/SNL has a final future land use plan 
and risk assessments will use future land use scenarios based upon that plan. 
2. The sites with reported radionuclides above background levels were 
evaluated based on a DOE establlshed acceptable dose. EPA Region 6 poliCY 
requires that the evaluation of risk to radionuclides include an estimation of 
potential carcinogenic risk. A revision to the risk evaluation is requested. 
3. 
Response: DOElSNL will provide potential carcinogenic risk and dose due to 
radionuclide contamination in future NFA proposal submissions and 
resubmissions. 
For all sites, the following issues must be addressed: 1) potential ecological 
risk posed at the site, 2) the site as a potential source for ecological risk in 
transport of constituents through the septic system into Tijeras Arroyo, and 
3) detection limits relative to human health-based screening levels. 
Response: DOElSNL is currently working on ecological risk assessments for all 
ER Sites which will be submitted as a supplemental document to NMED upon 
completion. DOElSNL considers detection limits in preparing human health-
based risk assessments. 
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Specific Risk Assessment OU 1309 
13. Site 229, OU 1309. Storm Drain System Outfall Site 
The radioactive risk should be calculated also based on the potential 
carcinogenic risk presented by the radioactive dose. 
Response: SNLINM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides. in soil. The section 
Site 229. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
14. Site 230, OU 1309. Storm Drain System Outfall Site 
15. 
The analysis of radioactive risk should include an estimation of carcinogenic 
risk due to radioactive constituents. 
Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides, in soil. The section 
Site 230. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
Site 231, OU 1309. Storm Drain System Outfall Site 
See comment to site 230 above. [The analysis of radioactive risk should 
include an estimation of carcinogenic risk due to radioactive constituents.] 
Response: SNIJNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 231. au 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
16, Site 233, OU 1309, Storm Drain System Outfan Site 
See comment above. {The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 
Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants. including cancer-causing radionuclides, in soil. The section 
Site 233. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
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NOD 
U.S. Department of Energy 
Albuquerque Operations Office 
Kirtland Area Office 
P.O. Box 5400 
Albuquerque, NM 87185-5400 
CERTIFIED MAIL - RFURN RECEIPT REQUESTED 
Mr. James Bearzi, Chief 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87502-2100 
Dear Mr. Bearzi: 
Enclosed is one of two NMED copies of the Department of Energy and Sandia 
National Laboratories/New Mexico response to the NMED Notice of Deficiency 
(NOD), dated October 13, 1999, for Environmental Restoration sites 7, 46, 48, 
50,136,159,166,227,229,230,231,233,234, and 235. These sites were all 
included in the 2nd batch of No Further Action (NFA) proposals. 
If you have any questions, please contact John Gould at (505) 845-6089. 
Enclosure 
Sincerely, vt1 
1f7Krf!l 
Michael J. Zamorski . 
Area Manager 
Sandia National Laboratories 
Albuquerque, New Mexico 
December 1999 
Environmental Restoration Project 
Responses to NMED Notice of Deficiency 
No Further Action Proposals (2nd Round) 
Dated June 1995 
INTRODUCTION 
Sandia National LaboratorieslNew Mexico (SNUNM) is submitting this Notice of Deficiency 
(NOD) response for sites managed by the Tijeras Arroyo Operable Unit (OU) 1309 and the 
Technical Area (TA) II OU 1303. This response addresses Enclosures A and B comments in the 
October 13,1999 NOD (NMED, 1999). 
This is the second NOD response for Environmental Restoration (ER) Sites 50 and 235. Most of 
the following information addresses omissions in the ER Sites 50 and 235 No Further Action 
(NFA) Proposals (SNUNM, 1995) and the first ER Sites 50 and 235 NOD responses (SNUNM, 
1996). This response addresses the need for reorganizing the confirmatory sampling analytical 
data and conducting human health and ecological risk assessments. For ER Site 50, this response 
also contains additional analytical data obtained during the Voluntary Corrective Measure 
activities recently conducted at nearby ER Site 228A (the Centrifuge Dump Site) in 1999 
(SNUNM, 1999). For ER Site 235, this response addresses the need for reorganizing the 
confirmatory sampling analytical data and conducting human and ecological risk assessments. 
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Site-Specific Comments 
RESPONSES TO NMED NOTICE OF DEFICIENCY COMMENTS 
ON NO FURTHER ACTION PROPOSALS 
ER SITES 7, 46, 48, 135, 136, 159, 165, 166, 167, 227,229,230, 231,232,233, AND 234 
JUNE 1995 (2ND ROUND) 
ENCLOSUREB 
The following discussion documents the negotiations between SNLINM ER staff and 
NMED HRMB staff as requested in NMED (1999). These negotiations were finalized in a 
November 17, 1999 meeting. 
OU 1303 
ER Sites 48,135,136,159,165,166, and 167 (TA-2 Septic Systems) 
Additional site characterization work proposed includes: 
1. Finish compiling and provide the information requested in Stu Dindwiddie's letter 
to Michael Zamorski (DOE) and Joan Woodard (SNLNM) (dated December 11, 
1998). 
Response: The information requested in the referenced letter is listed below and is 
followed by the SNUNM response. 
a. Please submit maps showing the locations of boreholes with respect to seepage 
pits and other septic-system components for the above ER sites (48, 135, 136, 
159, 165,166, and 167). 
Response: The existing site maps have been revised to reflect the best-known 
information on all the TA-ll septic and drain system sites. The changes are based on 
SNUNM Facilities Engineering drawings and Global Positioning System (GPS) mapping 
of visible system components. To improve the accuracy of the site maps, an excavator 
and GPS surveying will be used to locate system components below grade, confirm 
drainfield dimensions, and pinpoint effluent release locations. Planning for this work is 
in progress. Accurate site maps will be available in May 2000. Any further sampling at 
TA-llER septic and drain system sites will be discussed with NMED HRMB staff when 
the maps are finalized. Note that this comment also addresses ER Sites 135 and 165, 
which were not incorporated in the 2nd Round of the NF A proposals. After discussions 
with NMED HRMB, the HE rinse-water drain from Site 48 will be investigated at the 
same time as co-located ER Sites 227 and 229, which are managed by Tijeras Arroyo au 
1309. 
b. Please submit all analytical results of soil samples obtained from these 
boreholes. Data tables must include a listing of all constituents analyzed for, 
analytical methods, detection limits, and concentrations. 
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Site-Specific Comments 
2. 
Response: The requested soil analytical results for the boreholes at TA-II ER septic and 
drain system sites will be submitted with the revised site maps. 
Summarize in written form, as applicable, all geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity ofTA-2. 
Response: SNLINM will summarize in written form, as applicable, all geologic, 
hydrologic, and groundwater quality data for all boreholes and groundwater monitor wells 
in the vicinity of the T A-II ER sites. This information will be presented in the Sandia 
North Groundwater Investigation Annual Report for FYOI or FY02. 
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OU1309 
ER Site 7, Gas Cylinder Disposal Pit 
Additional site characterization work proposed includes: 
1. Collect subsurface soil samples from within the waste layer and immediately below 
the bottom of the landfLIl. 
2 Subsurface samples will be collected from at least four (4) borings or trenches. At 
least one sample per boring/trench will be collected within 5 ft beneath the landfill. 
At least two samples per boring/trench will be collected at locations within the waste 
layer (more samples will be collected if the waste layer exceeds 15 ft thick). 
3. The soil samples will be analyzed for radiological constituents, metals, volatile 
organic compounds, semi-volatile organic compounds, and high explosives. 
Response: Unfortunately the name for ER Site 7 is misleading and refers to ER Site 6A, 
a gas cylinder disposal pit that was remediated in 1995. ER Site 7 contains construction 
and demolition debris from the Veteran's Administration (VA) Hospital. Prior to 
disposal of the construction and demolition debris, SNUNM used the location as a sand 
and gravel quarry from 1980 to 1986. 
DOE, SNUNM, and KAFB's Environmental Management agreed on November 15, 1999 
that responsibility for this site should be transferred to the KAFB Installation Restoration 
Program (IRP). The IRP intends to accept ownership for this site. DOE and KAFB are 
currently working on the transfer process. Therefore, SNUNM will not be performing 
the additional proposed site characterization. After the IRP assumes responsibility for 
this site, SNUNM will submit an administrative NFA proposal for ER Site 7. 
ER Sites 46, 232, 233, 234, 227, 229, 230, and 231 (OU 1309 Outfalls) 
The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfaIls, are clustered near ER sites 46 and 227. More specifically, 
ER Sites 229, 230, and 231 are grouped near ER Site 227; whereas, ER Sites 232, 233, and 
234 are located near ER Site 46. Additional site characterization work proposed includes: 
1. Locate each outfall accurately. 
Response: SNUNM will locate each outfall accurately for ER Sites 46, 227, 229, 230, 
231, 232, 233, and 234. The recent discussions have revealed that the type of water 
released to each site needs to be clarified. ER Site 46 received dnse waters from T A-I 
buildings. ER Sites 227 and 229 received rinse waters from T A-II buildings. ER Sites 
230,231,232, and 233 currently receive storm water from TA-IV. ER Site 234 
previously received storm water from TA-IV, but is now inactive. Except for ER Site 
232, all of these au 1309 sites were documented in the 2nd Round of the NFA proposals. 
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2. 
3. 
4. 
The NFA proposal for ER Site 232 was submitted in the 8th Round in July 1997; 
additional work for ER Site 232 is addressed in SNIJNM (1999). 
Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement. 
Response: SNUNM will collect and analyze soil samples at the points of surface 
discharge and along the drainage channels that are unlined. More details are presented in 
item #4 below. Analytical results of previous sampling will be used, to the extent 
possible, to meet the NMED requirement. The soil samples will be collected according to 
the following Fiscal Year (Fy) schedule: ER Site 46 (FYOl), ER Site 227 (FYOl), ER 
Site 229 (FYOl), ER Site 230 (FY02), ER Site 231 (FY02), ER Site 232 (FYOI), ER Site 
233 (FY02), and ER Site 234 (FY02). 
Collect deep soil samples and vapor samples at ER Sites 46 and 227. Two lS0-ft 
deep boreholes should be drilled at ER Site 46; one similar borehole should be 
drilled at ER Site 227. The soil-vapor monitor wells will be permanent installations. 
Soil samples wiD be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, high explosives, hexavalent 
chromium, iron, and chloride. 
Response: SNUNM will install two permanent ISO-foot deep soil-vapor monitor wells at 
ER Site 46 and one similar monitor well at ER Site 227. At ER Site 46, the first well will 
be located at the end of the acid waste line, while the second well will be located at the 
southern end of the site. [The end (former outfall) of the acid waste line is estimated to 
be about 50 ft south-southwest of monitor well TJA-3.) The ER Site 227 well will be 
located at the eastern end of the site near the slope break. Soil samples will be analyzed 
for radiological constituents (gamma spectroscopy and gross alphaJbeta), RCRA metals, 
volatile organic compounds, semi-volatile organic compounds, high explosives, 
hexavalent chromium, iron, and chloride. According to the FYOO baseline, performance 
of this fieldwork is scheduled for FYOI. 
Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radiological constituents, metals, volatile organic compounds, semi-volatile organic 
compounds, and high explosives. 
Response: SNUNM will collect shallow subsurface samples at two locations each at the 
storm-drain outfalls (ER Sites 230,231,232,233, and 234). The samples will be 
collected at a depth of five ft, bgs from hand-augered boreholes. Except for ER Site 234, 
the boreholes for the T A-IV storm-drain outfalls will be located 5 ft and 30 ft downslope 
from the lowermost concrete structures at ER Sites 230, 231, 232, and 233. Not to be 
forgotten, ER Site 232 is unique because two storm drains are located there. At the 
remaining TA-IV storm-drain outfall (ER Site 234), the boreholes will be located at a 
similar lateral spacing with the northernmost borehole being located at the lowermost tip 
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5. 
of the site. The soil samples from each site will be analyzed for radiological constituents 
(gamma spectroscopy and gross alphalbeta), RCRA metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 
Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, and high explosives. 
Response: SNUNM also will collect a surface (0 - 0.5 ft, bgs) soil sample for ER Site 
230. The sample will be collected upstream of the drop inlet and next to the chain-link 
fence. The soil sample will be analyzed for radiological constituents (gamma 
spectroscopy and gross alphalbeta), RCRA metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 
6. A new ground-water monitor well will be installed at the bottom of the slope at ER 
Site 46. The well will be completed in the regional aquifer, if perched water is not 
encountered. 
7. 
Response: SNlJNM will install a groundwater monitor well at the bottom of the slope at 
ER Site 46. The well will be completed in the regional aquifer, if perched water is not 
encountered. 
Summarize in written form, as applicable, all geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity ofER Sites 46 and 227. The information requested above for the TA-2 septic 
systems will meet this requirement for ER Site 227, which is located adjacent to 
TA-2. 
Response: SNUNM will summarize in written form, as applicable, all geologic, 
hydrologic, and groundwater quality data for all boreholes and groundwater monitor wells 
in the vicinity of ER Sites 46 and 227. This information will be presented in the Sandia 
North Groundwater Investigation Annual Report for FYOI or FY02. 
8. Revise and resubmit the data tables in tbe NF A proposals for each site, meeting the 
standards achieved in tbe 12th Round NF A proposals. 
Response: After all the requested soil samples have been collected and the analytical 
results received, SNlJNM will revise and resubmit the soil-sample data tables for ER 
Sites 46, 227, 229, 230, 231, 232, 233, and 234 in a format meeting the standards set in 
the 12th Round NFA proposals. Risk assessments (human-health and ecological) will be 
prepared. The data tables and risk assessments will be incorporated into the 'statement of 
basis' format. 
Reference (ER Site 7) 
Sandia National LahoratorieslNew Mexico. Letter to Kirtland Area Office (KAO). "Transmittal 
of Responses to NMED for Request for Supplemental Information (RSn," September 8,1999. 
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Department of Energy 
National Nuclear Security Administration 
Sandia Site Office 
P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 
JAN 31 2003 
CERTIFIED MAIL-RETURN RECEIPT REQUESTED 
Mr. John E. Kieling, Manager 
Pemits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Rd., Building E 
Santa Fe, NM 87505 
Dear Mr. Kieling: 
Enclosed is one of two NMED copies of the Department of Energy (DOE) and 
Sandia National Laboratories/New Mexico Responses to the NMED Notices of 
Defidency (NOD) for Solid Waste Management Units 230, 231, 232, 233, and 
234 No Further Action Proposals, Dated June 1995 (2nd Round) and August 
1997 (8th Round). Per our verbal agreement, the second NMED copy is being 
sent directly to the Sandia Staff Manager. 
If you have any questions, please contact John Gould at (505) 845-6089. 
Enclosure 
cc w/enclosure: 
Sincerely, 
Karen L. Boardman 
Manager 
L. King, USEPA, Region 6 (2 copies via Certified Mail) 
W. Moats, NMEO-HWB (via Certified Mail) 
M. Gardipe, ERO/AL 
J. Parker, NMED-OB 
R. Kennett, NMED-OB 
Mr. J. Kieling 
cc wlo enclosure: 
J. Estrada, OKSO-AIP 
F. NiiTlick, SNl, MS 1087 
J. Bearzi, NMED-HWB 
D. Stockham, SNL, MS 1087 
M. Davis, SNL, MS 1087 
E. Krauss, SNL, MS 0141 
S. Collins, SNl, MS 1087 
J. Copland. SNL, MS1087 
SSO legal File 
(2) JAN 31 2003 
c.c '. (>a,J. 
~6w.~ 
Sandia National Laboratories 
Albuquerque, New Mexico 
December 2002 
Environmental Restoration Project 
Tijeras Arroyo Operable Unit 1309 
Responses to NMED Notices of Deficiency for 
Solid Waste Management Units 230, 231, 232, 233, and 234 
No Further Action Proposals 
Dated June 1995 (2nd Round) and 
August 1997 (8th Round) 
INTRODUCTION 
Sandia National LaboratorieslNew Mexico (SNIJNM) is submitting this Notice of Deficiency 
(NOD) Response for the Technical Area (TA)-IV storm-water outfalls (Solid Waste Management 
Units [SWMUs) 230, 231, 232, 233, and 234). These five sites are managed as part of the 
Tijeras Arroyo Operable Unit (TJAOU) 1309. The proposals for no further action (NFA) for 
SWMUs 230, 231, 233, and 234 were previously submitted in 1995 (SNUNM June 1995). The 
NFA proposal for SWMU 232 was submitted in 1997 (SNUNM August 1997). This response 
addresses both the most recent NOD (NMED October 1999) for the five sites (SWMUs 230, 231, 
232, 233, and 234) and the previous Request for Supplemental Information (RSI) (Dinwiddie 
January 1999) that contained specific comments (1 through 5) regarding SWMU 232. 
The NOD (NMED October 1999) included comments relating to a number of SWMUs at 
SNUNM. Five comments (1, 2, 4, 5, 8) in Enclosure B of this NOD (NMED October 1999) 
addressed SWMUs 230, 231, 232, 233, and 234. This document presents the SNLINM response 
to these comments. Incorporated into the response are the confirmatory sampling requirements 
that were identified by SNLINM Environmental Restoration (ER) TJAOU staff and the New 
Mexico Environment Department (NMED) Hazardous and Radioactive Materials Bureau 
(HRMB) (now known as the Hazardous Waste Bureau) in a meeting held on November 17,1999. 
The outcome of the meeting was NMED's request for additional confirmatory soil sampling at 
SWMUs 230 through 234. A Field hnplementation Plan (FlP) was subsequently developed for 
these five SWMUs (SNLINM May 2001) that describes the confirmatory sampling and analysis 
requirements and provides historical information for the outfalls. The FIP, provided as 
Attachment A, was used to guide the confirmatory sampling that was conducted in June 2001. 
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TUERAS ARROYO OPERABLE UNIT 1309 
RESPONSES TO NMED NOTICES OF DEFICIENCY 
FOR NFA PROPOSALS 
RESPONSES TO ENCLOSURE B, OCTOBER 1999 NOTICE OF DEFICIENCY-
PROPOSED ADDITIONAL SITE CHARACTERIZATION WORK, NFA PROPOSALS, 
JUNE 1995 (2nd Round) 
The NIvlED comments (NMED October 1999) relevant to the TA-IV stonn-water outfaIls 
(SWMUs 230, 231, 232, 233, and 234) are presented below in bold text. The SNUNM respons.:: 
follows each comment. 
ER Sites 46,232,233,234,227,229,230, and 231 (OU 1309 Outfalls) 
The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfaIls, are clustered near ER sites 46 and 227. More specifically, 
ER Sites 229,230, and 231 are grouped near ER Site 227; whereas, ER Sites 232, 233, and 
234 are located near ER Site 46. Additional site characterization work proposed includes: 
1. Locate each outfall accurately. 
R espouse: Figure 1 accurately depicts the locations of each TA-IV stonn-water outfall 
(SWMUs 230, 231, 232-1, 232-2, 233, and 234). The outfalls are located along the 
southern boundary of TA-IV and the steep northern rim of Tijeras Arroyo. Figure 2 is an 
SNUNM Facilities Engineering drawing depicting the various utilities that are located at 
the southern part of TA-IV. Stonn water drains to the sites via buried pipes that are 
connected to either concrete ditches or concrete drop structures. The SWMUs consist of 
earthen ditches that start at the discharge point of each concrete feature. SWMUs 230, 
231, 232-1, 232-2, and 233 currently receive storm water from TA-IV.· SWMU 234 
previously received stonn water from TA-IV, but is now inactive. 
As shown on Figure 2, SNUNM Facilities Engineering has assigned a structure number 
('struc. no.') to each outfall. For example, structure number 58 corresponds to 
SWMU 230. Structure numbers 59 and 60A correspond to SWMUs 231 and 232-1, 
respectively. Structure number 60 corresponds to SWMU 232-2. A structure number is 
not assigned to SWMU 234 because the concrete features were removed in the early 
1990s when piping from the Building 981 area was diverted to SWMU 233 (structure 
number 62). 
2. Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement 
Respouse: In June 2001, SNIJNM collected the soil samples, requested by NIvlED at the 
November 17, 1999, meeting, at the points of surface discharge and along the earthen 
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4. 
channels. At all of the SWMUs (230 through 234), soil samples were collected at lateral 
distances of 5 and 30 feet downslope of the stonn-water discharge point; the sampling 
depths for these lateral locations began at 0 and 5 feet below ground surface (bgs). 
Additional surface (0 to 1 foot bgs) soil samples were collected at SWMU~. 230,232-2, 
and 233. Figures 3 through 8 depict the sampling locations at SWMUs 230 through 234. 
Table 1 lists the number of samples that have been collected at each site. Table 2 lists the 
soil samples for each SWMU. Sampling was conducted in 1994, 1995, and 2001. The 
soil samples were analyzed by both on-site and off-site laboratories (Tables 3 through 
109). Sampling and analysis details are presented in the Risk Screening Assessment 
Reports for each site (Attachments B through G). 
Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radionuclides, metals, volatile organic compounds, semi-volatile organic compounds, 
and high explosives. 
Response: In 2001, SNIJNM collected shallow subsurface samples at two locations at 
each of the storm-drain outfalls (SWMUs 230, 231, 232, 233, and 234). A third soil 
sample was collected at SWMUs 230, 232-2, and 233 (Table 2). The samples were 
collected in accordance with guidance received at the November 17, 1999, meeting 
between SNUNM ER TJAOU staff and the NMED HRMB. The surface soil (0 to 
0.5 foot bgs) and I-foot-bgs 'soil samples were collected with a hand trowel. Because of 
the uneven terrain and large cobbles that serve as erosion control below the storm-water 
outfalls, a backhoe was used to collect the 5-foot-bgs soil samples. NMED verbally 
approved use ofthe backhoe before the sampling was conducted (Copland April 2001). 
The soil samples from each site were analyzed for radionuclides (gamma spectroscopy, 
tritium, and gross alpha/beta), Resource Conservation and Recovery Act (RCRA) metals, 
chromium-VI, volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), and total petroleum hydrocarbons (TPH) using U.S. Environmental Protection 
Agency (EPA) methods (EPA November 1986). The need for analyzing the soil samples 
for high explosive (HE) compounds was discounted after informing NMED that the 
TA-IV storm-water outfalls have never received any type of TA-II water (stonn, septic, or 
waste) (SNIJNM May 2001), as previously assumed by NMED. HE compounds are 
not a contaminant of concern (COC) for any of the TA-IV storm-water outfalls 
(SWMUs 230, 231, 232, 233, and 234). 
5. Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radionucIides, metals, volatile organic compounds, 
semi-volatile org:'lnic compounds, and high explosives. . 
Response: A surface soil (0 to 0.5 feet bgs) sample (230-GR-05-0.5) was collected 
upstream of the drop inlet next to the chain-link fence and analyzed for radionuclides 
(gamma spectroscopy, tritium, and gross alpha/beta), RCRA metals, chromium-VI, 
VOCs, SVOCs, and TPH using EPA methods (EPA November 1986). The need for 
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analyzing the soil samples for HE compounds was discounted after informing NMED that 
the TA-IV storm-water outfaIls have never received any type ofTA-IT water (storm, 
waste, or septic) (SNUNM May 2001), as previously assumed by NMED. HE 
compounds are not a cac for any of the TA-IV storm-water outfalls (SWMUs 230,231, 
232,233, and 234). ,. 
8. Revise and resubmit the data tables in the NF A proposals for each site, meeting the 
standards achieved in the 12th Round NFA proposals. 
Response: Analytical data, tables from the NFA proposals (SNIJNM June 1995; 
SNUNM August 1997) have been revised using the 12th Round format. In addition to 
the soil samples that were collected in 1994 and 1995 for the NFA proposals, samples 
also were collected in 2001. Table 2 lists the soil samples for each SWMU, Table 1 Hsts 
the corresponding analytical data tables (Tables 3 through 109). The soil samples were 
analyzed using EPA methods (EPA November 1986) for vacs, svacs, TPH, metals 
(RCRA metals and chromium-VI), and radionuclides (gamma spectroscopy, tritium, and 
gross alpha/beta). All detectable concentrations are presented in the tables. In those 
cases in which no detectable concentrations were reported for a particular analytical suite, 
a table listing the detection limits is presented. Analytical laboratories are noted on each 
data table. 
Risk assessments (human health and ecological) have been prepared for each SWMU 
(230 through 234) using all the available sampling results. The risk assessment results, as 
well as the sampling techniques and analytical methods, are presented in the Risk 
Screening Assessment Reports for each site (Attachments B through G). The Data 
Validation Reports for each site are included in Attachments H through M. 
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Table 1 
Number of Confirmatory Soil-Sampling Locations and Corresponding Analytical Data Tables 
for the TA-IV Storm-Water Outfalls for SWMUs 230,231,232-1,232-2,233, and 234 
Locations Locations Locations . Corresponding 
Sampled in Sampled in Sampled in Total Sampling Analytical Data 
SWMU 1994 1995 2001 Locations Tables 
230 8 -- 3 11 3-21 
231 8 -- 2 10 22-40 
232-1 8 5 3 16 41-60 
232-2 41 -- 2 43 61-74 
233 8 -- 3 11 75-92 
234 6a -- 2 8 93-109 
8Another six locations (see Table 2) are not included in this tally for SWMU 234 because the 
corresponding six samples were not collected where storm water had drained. 
SWMU = Solid Waste Management Unit. 
TA = Technical Area. 
= Information not available . 
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Table 2 
Soil Samples Collected at SWMUs 230,231,232-1, 232-2, 233, and 234 
SWMU Sample ID Beginning Depth (ft bgs) 
230 1994 sampling 
230-01-A 0.0 
230-01-B O.S 
230-02-A 0.0 
230-02-B O.S 
230-03-A 0.0 
230-03-8 O.S 
230-04-A 0.0 
230-04-B O.S 
2001 sampling 
230-GR-OS-0.O-S 0.0 
230-GR-OS-0.O-S 0.0 
230-GR-OS-0.O-DU 0.0 
230-GR-OS-S.0-S S.O 
230-GR-07-S.0-S S.O 
231 1994 sampling 
231-01-A 0.0 
231-01-8 O.S 
231-02·A 0.0 
231-02-8 O.S 
231-03-A 0.0 
231-03-B O.S 
231-04-A 0.0 
231-04-B O.S 
2001 sampling 
231-GR-OS-O.0-S 0.0 
231-GR-OS-0.0-DU 0.0 
231-GR-OS-S.0-S S.O 
231-G R-OS-S. O-S S.O 
232-1 1994 sampling 
232-1-01-A 0.0 
232-1-01-8 o.s 
232-1-02-A 0.0 
232-1-02-8 O.S 
232-1-03-A 0.0 
232-1-03-B O.S 
232-1-04-A 0.0 
232-1-04-B O.S 
1995 sampling 
232-1-BH1-S-S-l s.o 
232-1-BH 1-1 O-S-l 10.0 
232-1-BH1-1 O-SD-l 10.0 
232-i-BH1-10-S0-1 10.0 
232-1-BH2-S-S-1 S.O 
232-1-BH2-10-S-1 10.0 
232-1-BH3-S-S,1 S.O 
232-1-BH3-10-S-1 10.0 
232-1-BH4-S-S-1 S.O 
232-1-BH4-10-S-1 10.0 
232-1-8HS-S-S-l S.O 
232-1-BHS-1 0-S-1 10.0 
2001 sampling 
232-1-GR-OS-0.O-S 0.0 
232-1-GR-05-0.0-DU 0.0 
232-1-GR-OS-S.0-S S.O 
. 232-1-GR-07-S.0-S S.O 
Refer to footnotes at end of table. 
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Table 2 (Continued) 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2,233, and 234 
SWMU Sample ID Beginning DepthJft ~ 
232-2 1994 samplinQ 
015861 l a '. 
015862 1a 
015863 5a 
015864 5a 
015865 5a 
015866 5a 
015867 5a 
015868 5a 
015869 5a 
015870 5a 
015871 5a 
015872 1a 
015873 9 
015874 9 
015875 9 
015876 9 
015877 9 
015878 9 
015879 9 
015880 5a 
015881 5a 
015882 5a 
015883 5a 
015884 5a 
015885 10 
015886 6.5 
015887 9 
015888 6,5 
015889 6 
015890 1 
015891 10 
015892 7 
015893 4 
015894 10.5 
, 015895 9.5 
015896 3.5 
017817 1 
017818 8 
NMED-232-east 10 
NMED-232-west 6 
NMED-undisturbed 9 
2001 samplinQ 
232-2-GR-Ol-0,0-S 0.0 
232-2-GR-01-0,0-DU 0.0 
232-2-GR-01-5.0-8 5.0 
232-2-GR-01-10.0-8 10.0 
232-2-GR-02-5.0-8 5.0 
232-2-GR-02-7.0-DU 7.0 
Refer to footnotes at end of table. 
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Table 2 (Concluded) 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2, 233, and 234 
SWMU Sample ID Beginning Depth (tt bgs) 
233 1994 samplin(l 
233-01-A 0.0 
233-01-B 0.5 
233-02-A 0.0 
233-02-B 0.5 
233-03-A 0.0 
233-03-B 0.5 
233-04-A 0.0 
233-04-B 0.5 
2001 samplin(l 
233-GR-05-0.0-S 0.0 
233-GR-05-0.0-DU 0.0 
233-GR-05-5.0-S 5.0 
233-GR-06-0.0-S 0.0 
233-GR-06-5.0-S 5.0 
233-GR-07-5.0-S 5.0 
234 1994 samplin(l 
234-01-A 0.0 
234-01-B 0.5 
234-02-A O.Ob 
234-02-B 0.5b 
234-03-A O.Ob 
234-03-B 0.5b 
234-04-A O.Ob 
234-04-B 0.5b 
234-05-A 0.0 
234-05-B 0.5 
234-06-A 0.0 
234-06-B 0.5 
2001 sampling 
234-GR-07-0.0-S 0.0 
234-GR-07-0.0-DU 0.0 
234-GR-07-5.0-S 5.0 
234-GR-06-5.()..S 5.0 
aApproximate sample depth (sample collected during SWMU 232-2 excavation work). 
bAnalytical results for this SWMU 234 sample are not listed in the following analytical data tables because the sample was 
not collected where storm water had drained. 
BH = Borehole. 
DU = Duplicate. 
tt bgs = Foot/feet below ground surface. 
GR = Grab sample. 
ID = Identification. 
NMED = New Mexico Environment Department. 
S = Soil sample. 
SO = Soil sample duplicate. 
SO = South sample. 
SWMU = Solid Waste Management Unit. 
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Table 75 
Summary of SWMU 233 Confirmatory Soil Sampling 
VOC Analytical Detection Limits 
September 1994 
(Off-Site Laboratory)" 
Analyte Method Detection Limit(mg/kgl 
1,1,1-Trichloroethane 0.005 
1,1,2,2-Tetrachloroethane 0.005 
1,1,2-Trichloroethane 0.005 
1,1-Dichloroethane 0.005 
1,1-Dichloroethene 0.005 
1,2-Dichloroethane 0.005 
1,2-Dichloroethene 0.005 
1,2-Dichloropropane 0.005 
2-Butanone 0.01 
2-Chloroethyl vinyl ether 0.01 
2-Hexanone 0.01 
4-methyl-2-Pentanone 0.01 
Acetone 0.01 
Benzene 0.005 
Bromodichloromethane 0.005 
Bromoform 0.005 
Bromomethane 0.01 
Carbon disulfide 0.005 
Carbon tetrachloride 0.005 
Chlorobenzene 0.005 
Chloroethane 0.01 
Chloroform 0.005 
Chloromethane I 0.01 
Dibromochloromethane 0.005 
Ethyl benzene 0.005 
Methylene chloride 0.005 
Styrene 0.005 
Tetrachloroethene 0.005 
Toluene 0.005 
Trichloroethene . 0.005 
Vinyl acetate 0.01 
ViQ0 chloride 0.01 
Xylene 0.005 
cis-1,3-DichloroprolJene 0.005· 
trans-1,3-Dichloropropene 0.005 
"Environmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU= Solid Waste Management Unit. 
VOC = Volatile organic compound. 
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Table 76 
Summary of SWMU 233 Confirmatory Soil Sampling 
SVOC Analytical Results-Detections Only 
September 1994 
(Off-Site Laboratory)a 
Sample Attributes SVOCs (EPA Method 8270b) (ma/kc 
Sample 
Record Depth Benzo(a) 
Benzo(a)Dvrene Number" ER Sample 10 (It) Acenaphthene Anthracene anthracene 
788 SITE233-01-A 0-0.5 NO (0.33) 0.044 J NO (0.33) 0.07 J 
788 SITE233-01-B 0.5-3 0.033 J NO (0.33) NO (0.33) NO (0.33) 
788 SITE233-04-A 0-0.5 NO (0.33) . NO (0.33) 0;036 J 0.093 J 
788 SITE233-04-B 0.5-3 NO (0.33) NO (0.33) NO (0.33) NO-IO.3a) 
. 
Sample Attributes SVOCs (EPA Method 8270b) (mq/kc 
Sample 
Record Depth Oi-n-butyl 
Number" ER Sample 10 (tt) phthalate Fluoranthene 
788 SITE233-01-A 0-0.5 NO (0.33) 0.099 J 
788 SITE233-01-B 0.5-3 0.21 J 0.068 J 
788 SITE233-04-A 0-0.5 NO (0.33) 0.073 J 
788 SITE233-04-B 0.5-3 0.057 J 0.047 J 
Note: Values in bold represent detected analytes. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
CAnalysis requesVchain-ol-custody record. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
10 = Identification. 
J = Estimated value. See Data Validation Report (Attachment L). 
mg/kg = Milligram(s) per kilogram. 
Naphthalene 
NO (0.33) 
0.086 J 
NO (0.33) 
NO (0.33) 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
SVOC = Semivolatile organic compounds. 
SWMU = Solid Waste Management Unit. 
Phenanthrene 
NO (0.33) 
0.11 J 
NO (0.33) 
NO (0.33) 
Benzo(b) 
tluoranthene Chrysene 
0.055 J 0.1 J 
. NO (0.33) NO (0.33) 
0.Q15J 0.12 J 
Nolo.3a) NO (0.33) 
bis(2-Ethylhexyl) 
Pvrene phthalate 
0.083 J NO (0.33) 
0.043 J NO (0.33) 
0.049 J NO (0.33) 
NO (0.33) 1 
Table 77 
Summary of SWMU 233 Confirmatory Soil Sampling 
SVOC Analytical Detection Limits 
September 1994 
(Off-Site Laboratory)a 
Analyte Method Detection Limit (mg/Isgl 
1,2,4-Trichlorobenzene 0.33 
1,2-Dichlorobenzene 0.33 
1,3-Dichlorobenzene 0.33 
1,4-Dichlorobenzene 0.33 
2,2'-Dichlorodiisopropyl ether 0.33 
2,4,5-Trichlorophenol 0.33 
2,4,6-Trichlorophenol 0.33 
2,4-Dichlorphenol 0.33 
2,4-Dimethylphenol 0.33 
2,4-Dinitrophenol 1.67 
2,4-Dinitrotoluene . 0.33 
2,6-Dinitrotoluene 0.33 
2-Chloronaphthalene 0.33 
2-Chlorophenol 0.33 
2-Methylnaphthalene 0.33 
2-Nitroaniline 1.67 
2-Nitrophenol 0.33 
3,3'-Dichlorobenzidine 0.67 
3-Nitroaniline 1.67 
4-Bromophenyl phenyl ether 0.33 
4-Chloro-3-methylphenol 0.33 
4-Chlorobenzenamine 0.33 
4-Chlorophenyl phenyl ether 0.33 
4-Methylphenol 0.33 
4-Nitroaniline 1.67 
4-Nitrophenol 1.67 
Acenaphthene --' 0.33 
Acenaphthylene 0.33 
Anthracene 0.33 
Benzidine 2.66 
Benzo a anthracene 0.33 
Benzo a)pyrene 0.33 
Benzo b f1uorimthene 0.33 
Benzo [ghi)pervlene 0.33 
Benzo k)fluoranthene 0.33 
Benzoic acid 1.67 
Benzyl alcohol 0.33 
ButYlben~ phthalate 0.33 
Chrvsene 0.33 
Di-n-butyl !Jhthalate 0.33 
Di-n-octyl phthalate 0.33 
Dibenz(a,h)anthracene 0.33 
Dibenzofuran 0.33 
Diethylphthalate 0.33 
Dimethylphthalate 0.33 
Refer to footnotes at end of table. 
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Table 77 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 
SVOC Analytical Detection Limits 
September 1994 
(Off-Site Laboratory)a 
Analyte Method Detection LimitllTlgJkg) 
Dinitro-o-cresol 1.67 
Fluoranthene 0.33 
Fluorene 0.33 
Hexachlorobenzene 0.33 
Hexachlorobutadiene 0.33 
Hexachlorocyclopentadiene 0.33 
Hexachloroethane 0.33 
Indeno(1 ,2,3-c,d}pyrene 0.33 
Isophorone 0.33 
Naphthalene 0.33 
Nitro-benzene 0.33 
Pentachlorophenol 1.67 
Phenanthrene 0.33 
Phenol 0.33 
Pyrene 0.33 
bis 2-Chloroethoxy)methane 0.33 
bis 2-Chloroethyl)ether 0.33 
bis 2-Ethylhexyl)phthalate 0.33 
n-Nitrosodiphenylamine 0.33 
n-Nitrosodipropylamine 0.33 
o-Cresol 0.33 
aEnvironmental ControlTechnology Corporation Laboratory (ENCOTEC). 
mgJkg = Milligram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
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Table 78 
Summary of SWMU 233 Confirmatory Soil Sampling 
Total Petroleum Hydrocarbon Compounds Analytical Results-Detections Only 
September 1994 
(Off-Site Laboratory)a 
Sample Attributes TPH 
Record Sample Depth (EPA Method 418.1 b) 
Number<> ER Sample ID (ttl 
788 SITE233-01-A 0-0.5 
788 SITE233-01-8 0.5-3 
788 SITE233-02-A 0-0.5 
788 SITE233-02-8 0.5-3 
788 SITE233-03-A 0-0.5 
788 SITE233-03-8 0.5-3 
788 SITE233-04-A 0-0.5 
788 SITE233-04-8 0.5-3 
Note: Values in bold represent detected analytes. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
CAnalysis requesVchain-of-custody record. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbons. 
(mg/kg) 
ND (40) 
ND (40) 
ND (40) 
ND (40) 
140 
40 
78 
S8 
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Table 79 
Summary of SWMU 233 Confirmatory Soil Sampling 
Petroleum Analytical Detection Limits 
September 1994 
(Off-Site Laboratory)a . 
Method Detection Limit 
Analyte (mglkg) 
Total petroleum hydrocarbon 40 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
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Table 80 
Summary of SWMU 233 Confirmatory Soil Sampling 
Metals Analytical Results 
September 1994 
(Off-Site Laboratory)a 
Sample Attributes Metals (EPA Methods 601 0/6020171961747117741 b) (mg/kg) 
Record 
Number" ER Sample 10 Sample Depth (ft Arsenic Barium B~ryllium Cadmium 
788 SITE233-01-A 0--0.5 2.3 210 0.36 2.3 
788 SITE233-01-B 0.5-3 1.7 170 0.27 1.1 
788 SITE233-02-A 0-0.5 2.3 210 0.3 1.2 
788 SITE233-02-B 0.5-3 1.6 150 0.27 0.72 
788 SITE233-03-A 0--0.5 5.1 160 0.34 1.6 
788 SITE233-03-B 0.5-3 1.8 170 0.3 1.2 
788 SITE233-04-A 0-0.5 1.3 150 0.27 1.8 
788 SITE233-04-B 0.5-3 1.5 200 0.3 1.4 
Background concentration (surface soil 0--0.5 ft)d NC 281 0.8 <1 
Background concentration (subsurface soil >0.5 ft)d 4.4 200 0.8 0.9 
Sample Attributes Metals (EPA Methods 601 0/6020171961747117741 b) (mg/kg) 
Record 
Number" ER Sample 10 Sample Depth (ft Chromium (VI) 
788 SITE233-01-A 0--0.5 NO (0.1) 
788 SITE233-01-B 0.5-3 NO 0.1) 
788 SITE233-02-A 0-0.5 NO 0.1 
788 SITE233-02-B 0.5-3 NO 0.1 
788 SITE233-03-A 0-0.5 NO 0.1 
788 SITE233-03-B 0.5-3 NO 0.1 
788 SITE233-04-A 0--0.5 NO 0.1 
788 SITE233-04-B 0.5-3 NO 0.1 
Background concentration (surface soil 0--0.5 ft)d NC 
Background concentration (subsurface soil >0.5 ft)d NC 
Note: Values in bold indicate concentrations greater than or equal to background. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
CAnalysis requestlchain-of-custody record. 
dOinwiddie September 1997. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
mg/kg 
NC 
Lead Mercury Selenium 
12 NO (0.04) NO 0.25 
6.3 NO 0.04) NO 0.25 
7.1 NO 0.04) NO 0.25 
9.2 NO 0.04) NO (0.25) 
8.9 NO (0.04) NO (0.25 
7.8 NO (0.04) NO (0.25 
7.4 NO (0.04) NO (0.25 
8.3 NO (0.04) NO (0.25 
39 <0.25 <1 
11.2 <0.1 <1 
= Milligram(s) per kilogram. 
= Not calculated by Dinwiddie (September 1997). 
Chromium 
9 
4.3 
5.1 
3.9 
6.5 
4.9 
6.5 
5.5 
21.8 
16.2 
Silver 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
NO 0.5 
<1 
<1 
It = Foot (feet). 
10 = Identification. 
NO ( ) 
SWMU 
= Not detected above the method detection limit, shown in parentheses. 
= Solid Waste Management Unit. 
Table 81 
Summary of SWMU 233 Confirmatory Soil Sampling 
Metals Analytical Detection Limits 
September 1994 
(Off-Site Laboratory)a 
An a Iyte Method Detection LimitJmgl~ 
Arsenic 0.5-4.3 
Barium 10 
Beryllium 0.22-0.25 
Cadmium 0.25 
Chromium 1 
Chromium (VI) 0.1 
Lead 2 
Mercury 0.04 
Selenium 0.25 
Silver 0.5 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU= Solid Waste Management Unit. 
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Sample Attributes 
Table 82 
Summary of SWMU 233 Confirmatory Soil Sampling 
Gamma Spectroscopy Analytical Results 
September 1994 
(Off-Site Laboratory)a 
Activity (pCi/o) 
Sample Cesium-137 Thorium-232 Uranium-235 
Record Depth 
Numberb ER Sample 10 (tt) Result Error<' 
786 SITE 233-01-A 0-0.5 0.0275 0.00238 
786 SITE 233-01-B 0.5-3 0.0202 0.00615 
786 SITE 233-04-A 0-0.5 NO (0.0436 --
786 SITE 233-04-8 0.5-3 0.119 0.0138 
Backoround concentration (surface soil 0-0.5 ft)d 0.908 --
Backoround concentration (subsurface soil >0.5 ft)d NC --
Note: Values in bold indicate concentrations greater than background. 
aEnseco/Quanterra Laboratory. 
bAnalysis request/chain-of-custody record. 
"Two standard deviations about the mean detected activity. 
dDinwiddie September 1997. 
ER = Environmental Restoration. 
ft = Foot (feet). 
10 = Identification. 
NC = Not calculated by Dinwiddie (September 1997). 
Result 
0.885 
0.701 
0.805 
0.591 
NC 
NC 
NO ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
pCi/g = Picocurie(s} per gram. 
SWMU = Solid Waste Management Unit. 
= Information not available. 
Error<' Result Error<' 
0.11 NO 0.282' --
0.091 NO 0.261) 
--
0.101 NO 0.283\ --
0.0801 NO 0.265\ 
--
-- NC --
-- NC 
--
Uranium-238 
Result Error<' 
0.918 0.349 
1.53 0.391 
0.944 0.348 
NO (2.42) --
NC 
--
NC --
Table 83 
Summary of SWMU 233 Confirmatory Soil Sampling 
VOC Analytical Detection Limits 
June 2001 
(Off-Site Laboratory)a 
Method Detection Limit for 
Analyte Soil Samples (Jlg/kg) 
1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-methYI-2-Pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1 ,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
aGeneral Engineering Laboratories, Inc. (GEL). 
Jlg/kg = Microgram(s) per kilogram. 
Jlg/L = Microgram(s) per liter. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 
AUll-02IWP/SNL:t5192.doc 
0.29 
0.3 
0.36 
0.41 
0.262 
0.27 
0.32 
0.76 
0.94 
1.34 
1 
0.39 
0.35 
0.36 
0.31 
0.62 
0.26 
0.4 
0.28 
0.47 
0.35 
0.41 
0.35 
0.44 
0.32 
0.4 
0.5 
0.72 
0.77 
0.3 
1.05 
0.41 
0.28 
0.37 
0.24 
T-102 
Method Detection Limit for 
Aqueous SamJJles wLt 
0.18 
0.15 
0.11 
0.07 
0.28 
0.14 
0.16 
0.81 
0.79 
0.7 
0.82 
0.14 
0.15 
0.1 
0.24 
0.9 
0.16 
0.2 
0.32 
0.17 
0.21 
0.16 
0.15 
0.63 
0.15 
0.21 
0.22 
0.16 
0.44 
0.26 
0.44 
0.18 
0.18 
0.31 
0.17 
840857.02.03.00.00 11/27/024:33 PM 
Sample Attributes 
Record 
Table 84 
Summary of SWMU 233 Confirmatory Soil Sampling 
SVOC Analytical Results-Detections Only 
June 2001 
(Off-Site Laboratory)a 
SVOCs EPA Method 8270b) f!lQ/ka) 
Sample 2-Methyl- Benzo(a) 
Number<' ER Sample ID Depth (ft) 2-Chlorophenol naphthalene Anthracene anthracene 
604314 T JAOU-233-GR-OS-0.0-S 0.0 ND (S) ND (4 15.2 J 33.3 
604314 T JAOU-233-GR-OS-0.0-DU 0.0 7.66 J (333 5.3 J (33.3 23.8J 33.3 
604314 T JAOU-233-GR-OS-2.0-S 2.0 ND S - ND 4 ND14.66 ND IS.99) 
604314 T JAOU-233-GR-06-0.0-S 0.0 ND S ND 4 6.36 J 33.3 
604314 T JAOU-233-GR-06-S.0-S 5.0 ND 5 ND 4 ND (4.66 ND (S.99) 
604314 T JAOU-233-GR-07 -S.O-S S.O ND (5 ND 4 ND (4.66) ND (S.99) 
!auality Assurance/Quality Control Sample (~g/L) 
604S67 _ 1 TJAOU-233-GR-EB1 1 NA ND (1.24) 1 ND (0.15) ND (0.13) 1 ND (0.1) 
Sample Attributes SVOCs (EPA Method 8270b) (uQ/kQ) 
Record Sample Benzo(b) Benzo(ghi) Benzo(k) 
Number<' ER Sample ID Depth (tt) fluoranthene pervlene fiuoranthene 
604314 T JAOU-233-GR-05-0.0-S 0.0 248 22 23 
604314 T JAOU-233-GR-OS-0.0-DU 0.0 291 23 251 
604314 T JAOU-233-GR-05-2.0-S 2.0 ND (2.33) ND (5) NDeS) 
604314 T JAOU-233-GR-OG-0.0-S 0.0 24€ 18; 20 
604314 T JAOU-233-GR-06-5.0-S S.O ND (2.33) ND(S) ND (5) 
604314 T JAOU-233-GR-07 -S.O-S 5.0 ND (2.33) ND (5) ND (5) 
!auality Assurance/Quality Control Sample (u!llL) 
604S67 .1 T JAOU-233-GR-EB 1 NA I ND (0.13) I ND (0.08) ND (0.23) 1 
Refer to footnotes at end of table. 
. Benzo(a) 
pyrene 
181 241 
231 282 
ND (2) 
16~ 22C 
ND (2) 
ND (2) 
1 ND (0.13) 
Carbazole 
ND (S) 
12.G J (333 
ND (5 
ND (5 
ND (S 
ND (S) 
ND (1.26) 
Sample Attributes 
Record 
Number" ERSample 10 
604314 T JAOU-233-GR-05-0.0-S 
Table 84 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 
SVOC Analytical Results-Detections Only 
June 2001 
(Off-Site Laboratory)a 
SVOCs (EPA Method 8270b) (Ilg/kg) 
Sample Dibenz 
Depth (tt) Chrvsene (a,h)anthracene Dibenzofuran 
0.0 245 121 ND (2.66) 
604314 T JAOU-233-GR-05-0.0-0U 0.0 316 NO (2.66) 4.94 J (333 
604314 T JAOU-233-GR-05-2.0-S 2.0 
604314 T JAOU-233-GR-06-0.0-S 0.0 
604314 T JAOU-233-GR-06-S.0-S S.O 
604314 T JAOU-233-GR-07 -S.O-S 5.0 
Quality Assurance/Quality Control Sample (llwL) 
604567 I T JAOU-233-GR-EB1 NA 
Sample Attributes 
Record Sample 
Number" ERSample 10 Depth (tt) 
604314 T JAOU-233-GR-05-0.0-S 
604314 T JAOU-233-GR-05-0.0-DU 
604314 T JAOU-233-G R-OS-2.0-S 
604314 T JAOU-233-GR-06-0.0-S 
604314 T JAOU-233-GR-06-S.0-S 
604314 T JAOU-233-GR-07-5.0-S 
puality Assurance/Quality Control Sample (Ilg/L) 
604S67 T JAOU-233-GR-EB1 
Note: Values in bold represent detected analytes. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bEPA November 1986. 
CAnalysis requestlchain-of-cuslody record. 
DU = Duplicate sample. 
EB = Equipment blank. 
0.0 
0.0 
2.0 
0.0 
5.0 
5.0 
NA 
I 
I 
NO (6.33) 
207 
12.5 J (33.3 
NO (6.33) 
NO (0.12) 
-' 
Fluorene 
NO 3) 
7.32 J (33.3 
NO 3 
NO 3 
NO 3 
NO 3 
ND (0.12) I 
I.lg/kg 
IlglL 
NA 
NO (2.66) NO 2.66 
94.E NO 2.66 
NO (2.66) ND 2.66 
NO (2.66) NO 2.66 
ND(0.1) NO (0.99) I 
SVOCs (EPA Method 8270b) (Ilg/kg) 
Indeno(1,2,3-c,d) 
pyrene Phenanthrene 
17e 10 
20E 110 
NO (6.66) NO (4) 
156 34.2 
NO (6.66) 11.5 J (33.3 
NO (6.66) NO (4) 
ND (0.1) ND (0.12) 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
Fluoranthene 
299 
345 
ND (3.33) 
218 
21.5 J (33.3 
NO (3.33) 
NO (0.12) 
Pyrene 
382 
41a 
NO (8.66) 
23:3 
22 J (33.3 
NO (8.66) 
ND (0.14) 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ND ( ) 
OU 
= Not detected above the method detection limit, shown in parentheses. 
= Operable Unit. 
GR = Grab sample. 
ID = Identification. 
J ( ) = Estimated value less than the laboratory reporting limit, shown in 
parentheses. See Data Validation Report (Attachment L). 
S 
SVOC 
SWMU 
TJA 
= Soil sample. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 
Table 85 
Summary of SWMU 233 Confirmatory Soil Sampling 
SVOC Analytical Detection Limits 
June 2001 
(Off-Site Laboratory)a 
Method Detection Limit for Method Detection Limit for 
Analyte Soil Samples (ua/kQ) A5Iueous Samples (uQ/L) 
1,2,4-Trichlorobenzene 4.66 1.52 
1,2-Dichlorobenzene 4.33 1.63 
1,3-Dichlorobenzene 3.33 1.51 
1 A-Dichlorobenzene 5.99 1.83 
2A,5-Trichlorophenol 42.3 1.18 
2A,6-Trichlorophenol 24.6 1.12 
2A-Dichlorophenol 7.99 1.28 
2A-Dimethylphenol 71.9 1.29 
2A-Dinitrophenol 15 1.36 
2A-Dinitrotoluene 5 0.97 
2,6-Dinitrotoluene 3 1.09 
2-Chloronaphthalene . 3.66 0.13 
2-Chlorophenol 5 1.24 
2-Methylnaphthalene 4 0.15 
2-Nitroaniline 80.9 2.09 
2-Nitrophenol 46.3 1.33 
3,3'-Dichlorobenzidine 143 1.1 
3-Nitroaniline 86.6 1.31 
4-Bromophenvlphenyl ether 4.66 1.14 
4-Chloro-3-methylphenol 36.6 1.39 
4-Chlorobenzenamine 58.9 2.5 
4-Chlorophenyl phenyl ether 3.33 1.18 
4-Methylphenol 5.66 1.07 
4-Nitroaniline 83.9 1.55 
4-Nitrophenol 21 0.18 
Acenaphthene 4 0.07 
Acenaphthvlene 3.66 0.1 
Anthracene 4.66 0.13 
Benzo a anthracene . 5.99 0.1 
Benzo a)pyrene 2 0.13 
Benzo b fluoranthene 2.33 0.13 
Benzo :ahi)pervlene 5 0.08 
Benzo k)fluoranthene 5 . 0.23 
Butylbenzyl phthalate 12.7 1.82 
Carbazole 5 1.26 
Chrvsene 6.33 0.12 
Di-n-butvl phthalate 20.6 1.82 
Di-n-octvl phthalate 8.99 2.12 
Dibenz(a,h)anthracene 2.66 0.1 
Dibenzofuran 2.66 0.99 
Dieth.Ylp_hthalate 19.6 1.23 
Dimethylphthalate 11.7 1.11 
Din itro-o-cresol 16 0.97 
Diphenyl amine 15.7 1.02 
Refer to footnotes at end of table. 
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Table 85 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 
SVOC Analytical Detection Limits 
June 2001 
(Off-Site Laboratory)a 
Method Detection Limit for 
Analyte Soil Sal1!~les j)lg/~ 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-c,d)pyrene 
Isophorone 
Naphthalene 
Nitro-benzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis 2-Chloroethoxy)methane 
bis 2-Chloroethyl)ether 
bis 2-Ethylhexyl)phthalate 
bis-Chloroisopropyl ether 
n-Nitrosodipropylamine 
o-Cresol 
. 
aGeneral Engineering Laboratories, Inc. (GEL). 
p,g/kg = Microgram(s) per kilogram. 
p,g/L = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
3.33 
3 
4.66 
6.66 
33 
4.33 
6.66 
2.33 
3.33 
36.6 
60.9 
4 
3.66 
8.66 
5.99 
6.66 
6.99 
37.1 
33 
47.6 
Method Detection Limit for 
~ueous Sam~es l!!9!L1 
0.12 
0.12 
0.76 
1.76 
1.1 
1.7 
0.1 
1.12 
0.12 
1.42 
1.58 
0.12 
0.84 
0.14 
1.39 
1.4 
0.04 
1.32 
1.32 
1.26 
. 
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Table 86 
Summary of SWMU 233 Confirmatory Soil Sampling 
Total Petroleum Hydrocarbon Compounds Analytical Results-Detections Only 
June 2001 
(Off-Site Laboratory)a 
Sample Attributes TPH (EPA Method 80151»J!.tg/1SYl 
Record Sample Depth 
Number" ER Sample 10 
604314 T JAOU-233-GR-05-0.0-S 
604314 T JAOU-233-GR-05-0.0-DU 
604314 T JAOU-233-GR-05-2.0-S 
604314 T JAOU-233-GR-06-0.0-S 
604314 T JAOU-233-GR-06-5.0-S 
604314 T JAOU-233~GR-07 -S.O-S 
puality Assurance/Quality Control Samples ()lg/L) 
604567 T JAOU-233-GR-EB1 
Note: Values in bold represent detected analytes. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bEPA November 1986. 
cAnalysis requesVchain-of-custody record. 
jft)-
0.0 
0.0 
2.0 
0.0 
5.0 
5.0 
NA 
dNot detected at the laboratory reporting limit, shown in parentheses. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Focit (feet). 
GR = Grab sample. 
ID = Identification. 
Diesel Range Organics 
362Q(: 
458 J (1670)' 
NO 450 
NO 450 
NO 450 
NO 450 
11 J (48.5) 
J () = Estimated value less than the laboratory reporting limit, shown in parentheses. See Data 
Validation Report (Attachment L). 
I-tg/kg = Microgram(s) per kilogram. 
1-t9/L = Microgram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
OU = Operable Unit. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 
TPH = Total petroleum hydrocarbon. 
AU11-02/WP/SNL:t51 92.doc T-107 840857.02.03.00.00 11/27/024:33 PM 
Table 87 
Summary of SWMU 233 Confirmatory Soil Sampling 
Petroleum Analytical Detection Limits 
June 2001 
(Off-Site Laboratory)a 
Method Detection Limit for 
Analyte Soil Samples ().lg/kgl 
Diesel range organics 450 
Gasoline range organics 9.61 
aGeneral Engineering Laboratories, Inc. (GEL). 
).lg/kg = Microgram(s) per kilogram. 
).lg/L = Microgram{s) per liter. 
SWMU = Solid Waste Management Unit. 
AU11.Q2IWPISNL:t5192.doc T-108 
Method Detection Limit for 
A~ueous Samples ().lg/L) 
3.37 
26.7 
840857.02.03.00.00 111271024:33 PM 
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Table 88 
Summary of SWMU 233 Confirmatory Soil Sampling 
Metals Analytical Results 
June 2001 
(Off-Site Laboratory)a 
Sample Attributes Metals (EPA Methods 3005/3050171961747017471 b) (mg/k 1) 
Record Sample 
Numberc ER Sample 10 Depth (ft Arsenic Barium Beryllium Cadmium 
604314 T JAOU-233-GR-05-0.0-S 0.0 2.75 123 0.356 J (0.467) 0.45 J (0.467) 
604314 T JAOU-233-GR-05-0.0-0U 0.0 3.05 143 0.395 J (0.476) 0.642 
604314 T JAOU-233-GR-05-2.0-S 2.0 3.1 112 0.352 J (0.467) 0.278 J 0.467) 
604314 T JAOU-233-GR-06-0.0-S 0.0 2.54 J 89.8 0.3 J (0.467) 0.18 J (0.467) 
604314 T JAOU-233-GR-06-5.0-S 5.0 2.63J 61.8 0.555 0.174 J 0.481) 
604314 T JAOU-233-GR-07-5.0-S 5.0 2.98 121 0.522 0.301 J 0.476) 
Background concentrationd (surface/subsurface)e NC/4/4 2811200 0.8/0.8 <110.9 
puality AssurancelQuality Control Sample (mg/L) 
604567 T JAOU-233-GR-EB1 I NA NO (0.00457) 0.00545 I NO (0.0002) NO (0.00025) 
. 
Refer to footnotes at end of table . 
Chromium 
9.25J 
10.2 J 
9.96J 
6.73J 
11 J 
11 J 
21.8/16.2 
NO (0.00078) 
~ 
...... 
...... 
o 
Table 88 (Concluded) 
Summary of SWMU 233 Confirmatory Soil Sampling 
Metals Analytical Results 
June 2001 
(Off-Site Laboratory)a 
Sample Attributes Metals (EPA Methods 3005/3050171961747017471 b) (mgik J) 
Record Sample 
Numberc ER Sample ID Depth (ft\ 
604314 T JAOU-233-GR-05-0.0-S 0.0 
604314 T JAOU-233-GR-05-0.0-DU 0.0 
604314 T JAOU-233-GR-05-2.0-S 2.0 
604314 T JAOU-233-GR-06-0.0-S 0.0 
604314 T JAOU-233-GR-06-5.0-S 5.0 
604314 T JAOU-233-GR-07 -5.0-S 5.0 
Background concentrationd (surface/subsurface)e 
Quality Assurance/Quality Control Sample (mg/L) 
604567 T JAOU-233-GR-EB1 NA 
aGeneral Engineering Laboratories, Inc. (GEL) . 
bEPA November 1986. 
CAnalysis request/chain-of-custody record. 
dDinwiddie September 1997. 
Chromium (VI) Lead 
ND 0.07 J) 6.22 
ND 0.07 J) 8.67 
ND 0.07 J 4.43 
ND 0.07 J 4.55 
ND 0.07 J 7.37 
0.143 J 7.58 
NC/NC 39/11.2 
0.008 J ND (0.00344) 
eSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J = Estimated value. See Data Validation Report (Attachment L). 
Mercury Selenium 
0.00779 J ND 0.135 J 
0.0122 J ND 0.135 J 
0.00951 J ND 0.135 J 
0.00828 J ND 0.135 J 
ND (0.00455 J) ND 0.135J) 
0.0082 J ND 0.135 J) 
<0.25/<0.1 <1/<1 
ND (0.0002 J) I ND (0.00309 J) I 
Silver 
0.113 J (0.467) 
0.228 J (0.476) 
ND (0.0578) 
ND (0.0578) 
ND (0.0578) 
ND (0.0578) 
<1/<1 
ND (0.0002) 
J () = Estimated value less than the laboratory reporting limit, shown in parentheses. See Data Validation Report (Attachment L). 
mglkg = Milligram(s) per kilogram. 
mglL = Milligram(s) per liter. 
NA = Not applicable 
NC = Not calculated by Dinwiddie (September 1997). 
ND ( ) = Not detected above the method detection limit, shown in parentheses. 
ND (#J) = Not detected, uncertainty in the detection limit, shown in parentheses. See Data Validation Report (Attachment L). 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
Table 89 
Summary of SWMU 233 Confirmatory Soil Sampling 
Metals Analytical Detection Limits 
June 2001 
(Off-Site Laboratory)a 
Method Detection Limit for 
Analyte Soil Samples (mg/kg) 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Chromium (VI) 
Lead 
Mercury 
Selenium 
Silver 
aGeneral Engineering Laboratories, Inc. (GEL). 
mglkg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter. 
SWMU = Solid Waste Management Unit. 
AU11-02JW PISNL:t5192.doc 
0.137 
0.0148 
0.00767 
0.013 
0.218 
0.07 
0.17 
0.00455 
0.135 
0.0578 
T-111 
Method Detection Limit for 
A~ueous Sam~es JmJ1!LJ.. 
0.00457 
0.00021 
0.0002 
0.00025 
0.00078 
0.005 
0.00344 
0.00007 
0.00309 
0.0002 
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Sample Attributes 
Table 90 
Summary of SWMU 233 Confirmatory Soil Sampling 
Gamrna Spectroscopy Analytical Results 
June 2001 
(On-Site and Off-Site Laboratories) 
Activitv (oCi/a) 
Record Sample Cesium-137 Tliorlum-232 Uranium-235 
Number" ER Sample 10 Oepth (ft) Result I 
lSamples Analyzed at RPSO Laboratory 
604313 T JAOU-233-GR-05-0.0-S 0.0 NO (0.0398) 
604313 T JAOU-233-GR-05-0.0-0U 0.0 NO (0.0365) 
604313 T JAOU-233-GR-05-2.0-S 2.0 NO 0.0412 
604313 T JAOU-233-GR-06-0.0-S 0.0 NO 0.0359 
604313 T JAOU-233-GR-06-5.0-S 5.0 NO 0.0409 
604313 T JAOU-233-GR-07 -5.0-S 5:0 NO (0.041 
Samples Analyzed at GEL 
604314 T JAOU-233-GR-05-0.0-S 0.0 NO (0.0477) 
604314 T JAOU-233-GR-05-0.0-0U 0.0 NO (0.0274) 
604314 T JAOU-233-GR-05-2.0-S 2.0 NO (0.0226) 
604314 T JAOU-233-GR-06-0.0-S 0.0 0.0497 
604314 T JAOU-233-GR-06-5.0-S 5.0 NO (0.0375) 
604314 T JAOU-233-GR-07 -5.0-S 5.0 NO (0.0351) 
Background concentrationC (surface/subsurface)d 0.908/NC 
Quality Assurance/Quality Control Samples pCi/L) 
604566 I T JAOU-233-GR-EBl NA I NO (0.0236) ·1 
604567 I T JAOU-233-GR-EBl NA I NO (7.47) I 
Note: Values in bold indicate concentrations greater than background. 
aAnalysis requestlchain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
"Dinwiddie September 1997. 
Error> Result 
--
0.719 
-- 0.724 
--
0.999 
-- 0.709 
--
0.923 
--
0.937 
-- 0.711 
--
0.647 
--
0.771 
0.Q165 0.744 
-- 1.19 
-- 1.3 
-- NC/NC 
-- I NO (0.141) 
--
j NO (11) R 
dSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 
OU = Ouplicate sample. OU 
EB = Equipment blank. pCi/g 
ER = Environmental Restoration. pCi/L 
Error> Result I 
0.357 NO (0.199) 
0.348 0.0858 
0.471 NO (0.206) 
0.344 ND(O.l8) 
0.438 Nolo.208f 
0.451 Nofo.227) 
0.108 NO (0.213) 
0.0857 NO (0.158) 
0.0949 NOtO.137) 
0.113 NO (0.221) 
0.146 0.252 
0.159 NO (0.197) 
-- NC/NC 
-- T NO (0.128fT 
-- T NoT34.7) I 
= Operable Unit. 
= Picocurie(s) per gram. 
= Picocurie(s) per liter. 
Error> 
--
0.157 
--
--
--
--
--
--
--
--
0.201 
--
--
--
--
I Uranium-238 
Result I Error> 
NO (0.573) --
0.381 0.214 
NO (0.585) 
--
NO (0.524) --
NO (0.571) 
--
NO (0.644) 
--
1.13 0.671 
NO(1.16) 
--
1.76 0.908 
NO (1.56) --
1.72 1.48 
1.87 1.39 
NC/NC --
T ND (0.29) I --
I ND (94.6) I --
ft = Foot (feet). R 
GEL = General Engineering Laboratories, Inc. RPSO 
= Value is unusable. See Oata Validation Report (Attachment L). 
= Radiation Protection Sample Oiagnostics. 
GR = Grab sample. S 
ID = Identification. SWMU 
NA = Not applicable. T JA 
NC = Not calculated by Oinwiddie (September 1997). 
NO () = Not detected above the minimum detectable activity, shown in 
parentheses. 
= Soil sample. 
= Solid Waste Management Unit. 
= Tijeras Arroyo. 
= Information not available. 
• 
Table 91 
Summary of SWMU 233 Confirmatory Soil Sampling 
Tritium Analytical Results 
June 2001 
(Off-Site Laboratory)" 
Sample Attributes Tritium Activity (pCilg) 
Sample 
Record Depth 
Numberb ER SamQie 10 (ft) 
604314 T JAOU-233-GR-05-0.0-S 0.0 
604314 T JAOU-233-GR-OS-0.0-DU 0.0 
604314 T JAOU-233-GR-05-2.0-S 2.0 
604314 T JAOU-233-GR-06-0.0-S 0.0 
604314 T JAOU-233-GR-06-S.0-S S.O 
604314 T JAOU-233-GR-07-S.0-S S.O 
Background concentrationd 
K;luality Assurance/Quality Control Sample (pCi/g) 
604S67 T JAOU-233-GR-EB1 
aGeneral Engineering Laboratories, Inc. (GEL). 
bAnalysis request!chain-of-custody record. 
NA 
cTwo standard deviations about the mean detected activity. 
Result Error<' 
NO 0.004 --
ND O.OOS 
--
ND 0.004 --
ND 0.004 --
ND 0.004 --
NDJO.004 
--
0.021 NA 
ND 0.004) 
--
dThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium 
background value of 420 pCilL. The pCi/L value was converted to the pCilg value using the assumption 
of S percent soil moisture and a soil density of 1 g/cubic centimeter. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
g = Gram(s). 
GR = Grab sample. 
ID = Identification. 
L = Liter. 
NA = Not applicable. 
ND ( ) = Not detected above the minimum detectable activity, shown in parentheses. 
OU = Operable Unit. 
pCi = Picocurie(s). 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JA = Tijeras Arroyo. 
= Information not available. 
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Table 92 
Summary of SWMU 233 Confirmatory Soil Sampling 
Gross Alpha and Beta Analysis 
June 2001 
(Off-Site Laboratory)a 
Sam~e Attributes Activity (pCi/9L 
Sample Gross Alpha Gross Beta 
Record Depth 
Numberb 
. 
ERSample ID (tt) Result Error" Result 
604314 T JAOU-233-G R-OS-O. O-S 0.0 12.3 5.82 18.~ 
604314 T JAOU-233-GR-05-0.0-DU 0.0 8.08 5.24 19.1 
604314 T JAOU-233-GR-05-2.0-S 2.0 16.5 7.38 21.1 
604314 T JAOU-233-GR-06-0.0-S 0.0 9.94 5.15 18.2 
604314 T JAOU-233-GR-06-5.0-S 5.0 13.5 6.79 24.S 
604314 T JAOU-233-GR-07-5.0-S 5.0 10.1 5.47 25.7 
Quality Assurance/Quality Control Sample (pCi/L) 
604567 r T JAOU-233-GR-EB1 NA I ND (0.752) -- IND10.266) 
Note: Values in bold represent detected analytes. Background concentrations not available. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bAnalysis request/chain-of-custody record. 
CTwo standard deviations about the mean detected activity. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
tt := Foot (feet). 
GR := Grab sample. 
ID := Identification. 
NA = Not applicable. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
OU = Operable Unit. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JA := Tijeras Arroyo. 
:= Information not available. 
Error" 
3.03 
3.47 
3.43 
2.87 
3.67 
3.52 
--
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1.0 INTRODUCTION 
This Field Implementation Plan (FIP) describes the confirmatory-soil sampling that will be 
conducted in the summer of2001 at six of the Tijeras Arroyo Operable Unit (TJAOU) outfalls 
(Environmental Restoration [ER] Sites 230, 231, 232-1, 232-2, 233, and 234). Th((.se sites are 
managed by Sandia National LaboratoriestNew Mexico (SNLtNM) and are located on Kirtland 
Air Force Base (KAFB) along the northern rim of Tijeras Arroyo (Figure 1). 
1.1 Project Information 
Task Description Collect soil samples at TJAOU outfalls 
Department 6133 ERMO Case No. 7225.02.02.10 ERFO Case No. 7225.02.03.01 
Work Plan Title not applicable Field Team Leader John Copland 
Scheduled Start of Sampling June 11,2001 Estimated Completion July 1,2001 
1.2 Site Information 
Technical Area OU 1309, Tijeras Arroyo Site(s) 230,231,232-1,232-2233,234 
1.3 Description of Sites 
ER Sites 230, 231, 232-1, 232-2, 233, and 234 were designed to handle storm water from TA-IV 
(Table 1). One of the TA-IV outfalls, ER Site 234, is inactive. The outfalls are discussed in 
more detail in Section 2. 
Table 1. Details for outfalls located near TA-IV. 
ERSite Type of water disposed of Period of Use Area (Acres) 
230 Storm water from TA-IV Early 1980s to present 0.02 
231 Storm water from TA-IV Early 1980s to present 0.04 
232-1 Storm water from TA-IV Early 1980s to present 0.01 
232-2 Storm water from TA-IV Early 1980s to present 0.02 
233 Storm water from TA-IV Early 1980s to present 0.03 
234 Storm water from TA-IV About 1979 to early 1990s 0.15 
1.4 Physical Setting 
The sites are located along the steep northern rim of Tijeras Arroyo and on the nearly flat 
floodplain between the Pennsylvania Avenue bridge and Powerline Road. However, none of the 
sites are located within the IOO-year Tijeras Arroyo floodplain. The sites are not fenced; 
however, the sites are infrequently visited by non-ER Project personnel. Tijeras Arroyo is the 
most significant surface-water drainage feature onKAFB. The watershed for Tijeras Arroyo 
includes Tijeras Canyon and various storm-water channels in southeast Albuquerque. The 
arroyo eventually drains into the Rio Grande, approximately eight miles west of the 
Pennsylvania A venue bridge. 
The annual precipitation for the area, as measured at the Albuquerque International Sunport, is 
8.1 inches (NOAA, 1990). No springs or perennial surface water bodies are located within four 
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miles of the site. The vicinity of each site is unpaved. During most storm events, precipitation 
quickly infiltrates the soil. However, virtually all of the moisture undergoes evapotranspiration. 
Estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall (SNLINM, 1998). Except for a few puddles, water does not pond at the sites even after 
heavy rainfall. 
Groundwater monitoring for the area is conducted as part of the Tijeras Arroyo Groundwater 
(TAG) Investigation. Two water-bearing zones, the shallow water-bearing zone and the regional 
aquifer, underlie the area. The shallow water-bearing zone is not used for water supply. Ten 
shallow monitor wells are located in the vicinity of the site. The depth to the shallow water-
bearing zone ranges across the area from about 280 to 330 ft below ground surface (bgs). Six 
regional-aquifer monitor wells are located in the vicinity. The depth to the regional aquifer 
ranges from approximately 450 to 500 ft bgs. Both the City of Albuquerque and KAFB utilize 
the regional aquifer for water supply. The nearest water-supply well is KAFB-4, which is 
located approximately 0.9. miles west ofER Site 234. KAFB-l is the nearest downgradient 
water-supply well and is located approximately 1.4 miles northwest ofER Site 234. 
For purposes of defining the background levels of metals and radionuclides, soil at the site has 
been included as part of the North Supergroup. More formally, the soil has been identified as the 
Bluepoint-Kokan Association (SNLINM, 1998). The Bluepoint-Kokan Association consists of 
the Bluepoint loamy fme sand, which is developed on slopes of 5 to 15 percent, and the Kokan 
gravelly sand on slopes of 15 to 40 percent. These soils are slightly calcareous and mildly to 
moderately alkaline. Runoff potential ranges from slow to very rapid with water permeability 
being moderate to very rapid. The hazard of water erosion is slight to severe. The Bluepoint-
Kokan Association is underlain by the upper unit of the Santa Fe Group. The upper Santa Fe 
Group consists of coarse- to fme-grained fluvial deposits from the ancestral Rio Grande that 
intertongue with coarse-grained alluvial fan/piedmont veneer facies, which extend westward 
from the Sandia and Manzanita MountaihS. The upper Santa Fe unit is approximately 1,200 ft 
thick in the vicinity of the site (SNLINM, 1998). 
The land-use setting for the surrounding area is industrial. The area was originally desert 
grassland habitat, but has been highly disturbed by SNLINM (IT Corporation, 1995). The·site is 
principally vegetated by ruderal species such as Russian thistle (tumbleweed). Grasslands are the 
dominant plant c6nimunity and include species such as blue and black grama and western 
cheatgrass. The indigenous wildlife includes reptiles, birds, and small mammals. However, 
wildlife use is limited by the degree of disturbance and proximity to operational facilities. The 
area was surveyed for sensitive species in 1994; no threatened or endangered species, or any 
other species of concern, have been identified.in the area. No riparian or wetland habitats are 
present within four miles of the outfalls. 
2.0 RESULTS OF PREVIOUS INVESTIGATIONS 
Soil sampling, with varying degrees of practicality, has been conducted at each ofthe sites_ All 
of the previous sampling results have been documented in various No ·Further Action (NF A) 
Proposals, Notice Of Deficiency (NOD) Responses, and a Request for Supplemental Information 
(RSI) Response (Table 2). 
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Table 2. List of documents for ER Sites 230,231,232-1,232-2,233,234, and 235. 
ERSite SNLINM Documents Sent to NMED Records Center Barcode (Shears) # 
230 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response - October 1996 53440 
NOD Response - December 1999 198016 
231 NF A Proposal- Batch 2- June 1995 50556 
NOD Response - October 1996 53440 
NOD Response - December 1999 198016 
232-1 NF A Proposal- Batch 8 - August 1997 12262 
RSI Response - September 1999 165846 
NOD Response - December 1999 198016 
232-2 . NF A Proposal - Batch 8 - August 1997 12262 
RSI Response - September 1999 165846 
NOD Response - December 1999 198016 
233 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response '- October 1996 ... 
_ ... 
53440 
NOD Response - December 1999 198016 
234 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response-October 1996 53440 
NOD Response - December 1999 198016 . 
235 NF A Proposal- Batch 2 - June 1995 50556 
NOD Response - October 1996 53440 
NOD ResponSe - Dei;ember 1999 198016 
Relevant details from the documents are summarized below for each of the outfalls. Recent 
findings and new clarifications also are discussed below. 
2.1 Site History for the Storm-Water Outfalls 
A redundancy in environmental compliance applies to the outfalls. Besides being listed as ER 
sites, the outfalls are also addressed by the National Pollutant Discharge Elimination System 
(NPDES) process in the SNLINM Storm Water Program. Except for a mineral-oil spill at ER 
Site 232-2 in June of 1994, no other spills or releases of hazardous or radioactive materials have 
occurred at the outfalls. The mineral-oil spill was remediated in 1994. No stained soil or 
discolored outfall components have been seen since November 1995 when John Copland and 
Sue Collins began working on the sites. None of the sites have been on the radioactive materials 
management area (RMMA) list. However, ER Site 232-2 was informally tracked as a RMMA 
from June 1994 until November 1999. . 
The outfalls were constructed in various stages as buildings and parking lots were built at TA-IV. 
The sites are located on the steep northern rim of the arroyo where slopes range from about 20 to 
40 degrees. The five ER sites along the south and southeast sides ofTA-IV have a total of six 
outfalls. ER Site 232 is unique with two outfaIls. Three of the six outfalls were constructed with 
concrete ditches that serve to minimize soil erosion on those rare days when precipitation falls at 
TA-IV. The concrete ditches at ER Sites 230,231, and 232-1 range in length from about 55 to 
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70 ft. The depth and width of the concrete ditches are typically about two and four ft, 
respectively. 
The TA-IV outfalls are shown on Photographs 1 to 18. Photograph 2 is an example of how the 
sites are marked with ER signs that are quite visible from the unpaved perimeter rQad on the 
south side ofTA-IV. More ER signs are located on the Tijeras Arroyo floodplain. It is 
important to note that most of the ER signs do not accurately mark the site boundaries. All of 
these sites are, or have been, storm-water discharge points for TA-IV. The storm water comes 
from the TA-IV parking lots and roof drains. With research operations beginning in 1980, 
T A-IV is the newest SNLINM technical area and has operated using modem environmental, 
safety, and health procedures. As such, T A-IV has had a minimal impact on the environment. 
The fIrst significant environmental work at began at the storm-water outfalls in 1994. Early that 
year, a visual inspection for UXOIHE material was conducted by KAFB Explosive Ordnance 
DispOSal (EOD). No UXOIHE was observed. Also during 1994, Rust Geotech, Inc. conducted a 
gamma-radiation survey of the sites; no radioactive anomalies were found. 
The uppermost boundary of each site is set at the point where storm water occasionally 
discharges on to the bare ground surface. At half of the outfalls, this boundary is at the lower 
end of the concrete ditch. At the other half of the outfalls, the uppermost boundary is set at the 
end of the outfall pipe. The lowermost boundary of each site was set in 1994, presumably at the 
farthest extent of soil erosion. As a result, each site is elongate. The sites vary in length from 70 
to 280 ft, while the widths range from 5 to 35 ft. 
Over the years, the long trench-like concrete components have had various names: flumes, 
concrete-drainage ditches, culverts, and channels. For simplicity, the term 'concrete ditches' has 
been used in this FIP and the attached figures. The term 'headwall' refers to the concrete 
component in which the outfall pipe is located. 
In 1994, the Sampling and Analysis Plan/or Eleven Sites in Tijeras Arroyo Operable Unit 
SNLlNM outlined the initial sampling for ER Sites 230 through 235 (SNLINM, 1994)_ This 
. sampling and analysis plan (SAP) will be known in this FIP as the JJ-Sites SAP, which in my 
opinion was poorly designed and executed. Except for ER Site 232-2, all of the outfall sites were 
sampled using the JJ-Sites SAP in September 1994. The soil samples were collected with a hand 
auger or trowel. Samples were collected from either 0-6 inches or 6-36 inches below ground 
surface (bgs) .. The shallow (0-6 inches) samples have an 'A' in the sample identifIer. For 
example, the last (sixth) soil sample from ER Site 234 was identifIed as 234-06-A and was 
collected from a depth ofOto 6 inches bgs. The 6-36 inches sample was identifIed as 234-06-B. 
The A and B samples were sometimes collected within just a few lateral inches of each other. 
Therefore, some older figures simplify the locations by combining the A and B samples into for 
example 234-06-AlB. 
Figures 2 through 7 depict the 1994 soil-sampling locations. In September 2000, two locations 
per site were GPS'd as a verification check. The sample locations were found to be accurate in 
the EGIS database. However, some of the outfall components were found to be inaccurate on 
some of the old NOD fIgures. Figures 2 through 7 now accurately depict the outfall components. 
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In 1994, the TJAOU also collected background soil samples using the II-Sites SAP. Unique 
background values were subsequently calculated and used in the June 1995 NF A proposals for 
ER Sites 230, 231, 233,234, and 235. However, these background values have been superseded 
by the NMED's approved background values that are used in the 1996 and 1999 NOD 
Responses. 
Soil samples for the II-Sites SAP were analyzed for VOCs, SVOCs, total petroleum 
hydrocarbons (TPH), TAL metals, HE compounds, tritium, gamma-emitting radionuclides, and 
nitrate/nitrite. The samples were analyzed by QuanterraiEnseco and SNLINM's Radiological 
Sample Diagnostic (Amir's) laboratory. 
No significant contamination was identified at ER Sites 230,231,233, and 234. However, 
various problems such as the lack of sufficient quality assurance/quality control (QAlQC) 
samples nearly negated the usefulness of the analytical data The failure to collect soil samples 
from the center line of the drainage ditches also has proven troublesome for NMED; they have 
not looked favorably at sample locations that are at the comers of the site boundaries instead of 
in-line with the concrete ditches and outfall pipes. 
In their last NOD (October 13, 1999) concerning ER Sites 230 through 235, NMED requested 
that the analytical data for the 1994 sampling be formatted in the style of the 12th Batch NF A 
Proposals. This format was subsequently used in the ER Site 235 NOD Response, which NMED 
used as the basis for granting the site NF A status on March 27, 2000. Reformatting the 
remainder of the 1994 analytical data will be tedious because the data are not in ERDMS. A 
However, hard copies for each site are on file in the Records Center. Besides reviewing the files -
for ER Sites 230 through 234, the ER Site 235 files and the October 1996 NOD Response will 
need to be reviewed in order to find all of the QAlQC samples. Except for the soil samples that 
were collected for the mineral-oil release, the samples at ER Sites 230 through 235 were ' 
collected during a one-week period in 1994. Unfortunately, some of the 1994 QAlQC samples 
such as the equipment blanks were collected on only one day. In the October 1996 NOD 
Response, some of the QAlQC results were inferred to berepresentativefor the entire week 
during which ER Sites 230 through 235 had been sampled. 
Unique features for each of the storm-water outfalls are discussed below in more detail. 
2.1.1 Site History for ER Site 230 
ER Site 230 consists of a 65-ft long earthen ditch (photograph 1). The adjacent outfall 
components consist ofa galvanized storm-water grate, buried IS-inch diameter concrete pipe, 
and a 55-ft long concrete ditch (photographs 2 and 3). In 1994, four soil samples (23 0-0 I-AlB 
through 230-04-AlB) were collected down slope of the concrete ditch. 
2.1.2 Site History for ER Site 231 
ER Site 231 consists of a 140-ft long earthen ditch. The adjacent outfall components consist of a 
, headwall with an IS-inch diameter concrete pipe that drains into 1 05-ft long concrete ditch 
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(Photographs 4 and 5). In 1994, four soil samples (231-01-AIB through 231-04-AlB) were 
collected down slope of the concrete ditch. 
2.1.3 Site History for ER Site 232-1 
ER Site 232-1 consists of a 70-ft long earthen ditch, the upper part of which is shown in 
Photograph 6. The adjacent outfall components consist ofa headwall with a 24-inch diameter 
concrete pipe that drains into a 70-ft long concrete ditch and then the earthen ditch (photograph 
7). Two soil sampling investigations were conducted at ER Site 232-1. The first investigation in 
1994 collected eight soil samples (232-0l-AlB, 232-02-AlB, 232-03-A/B, and 232-04-AlB) to a 
maximum depth of 3 ft bgs. The soil samples contained total petroleum hydrocarbons (TPH) 
concentrations that ranged from non-detect [<50 mg/kg (ppm)] to a maximum of 860 ppm. A 
second investigation was subsequently implemented in 1995 to defme the extent of TPH in soil. 
Samples were collected at depths of 5, 6, and/or 10ft from five GeoProbe boreholes (BH-l, 
BH-2, BH-3, BH-4, and BH-5) which were placed at the same four sample locations as the first 
investigation and one additional location farther down slope (Figure 4). The 13 soil samples 
from the second investigation contained TPH concentrations that ranged from 6 to 32 ppm. The 
first and second investigations indicate that soil containing TPH concentrations above 100 ppm 
was limited to the immediate vicinity of the southern end of the concrete ditch at a depth of 3 ft 
or less. No SVOCs or VOCssuch as benZene, toluene, ethylbenzene, or xylenes (BTEX) were 
detected in the soil samples. 
In the RSI of September 1999, NMED requested the excavation of soil at ER Site 232-1 that 
contained greater than 100 ppm TPH. This overly conservative request was based upon surface-
water concerns. A review of the 1994 sample results suggest that the volume of soil to be 
removed was just a couple of cubic yards. Unfortunately, depth measur<;:ments hung on the 
concrete ditch were not taken during the 1994 sampling. The issue of whether or not much soil 
erosion has occurred there has been a concern for ER Site 232-1. However, an aerial photograph 
shows that the ground surface was not graded to intercept the end of the concrete ditch 
(Photograph 8). Construction in the early 19.80s left a significant drop-off of about five ft. 
Therefore, only a minor amount of soil erosion has occurred at ER Site 232-1. No oily stains 
have been observed on the concrete ditch or the nearby soil. 
As mentioned above, NMED's RSI of September 1999 requested more soil sampling and the 
excavation of soil that contained TPH in excess of 100 ppm. However, recent guidance from 
NMED suggests that the excavation requirement is a moot issue. The July 18, 2000 letter from 
the NMED Hazardous Waste Bureau and the accompanying Position Paper (Use ofTPHTest 
Results for Site Characterization) both endorse the August 13, 1993 guidelines from the New 
Mexico Oil Conservation Division (OCD). The OCD Guidelines for Remediation of Leaks,. 
Spills, and Releases sets forth a ranking criteria for oil spills. ER Site 232-1 scores a ranking 
criteria of zero (0) because the depth to water is greater than 100 ft and no perennial surface~ 
water bodies, water-supply wells, or other water sources are located nearby. Accordingly, the 
TPH action level for the site should be 5,000 ppm above background. Hopefully, NMED will 
issue a fmal decision supporting the use of the OCD guidelines. 
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2.1.4 Site History for ER Site 232-2 
Prior to September 1996, some old records have confused the numbering for ER Sites 232-1 and 
232-2. The numbering was standardized in the October 1996 NOD Response. The northern 
outfall discharges at ER Site 232-1, whereas the southern outfall discharges at ER.Site 232-2. 
Uniquely, the II-Sites SAP was not used for Site 232-2 because of the mineral ciil spill. 
ER Site 232-2 consists of a 90-ft long earthen ditch (Photograph 9). The adjacent outfall 
components consist of a headwall with a 24-inch diameter concrete pipe that drains on to a five-ft 
long concrete slab and then the earthen ditch. No concrete ditch was installed at the site 
(Photograph 10). In June 1994, SNLINM implemented a Voluntary Corrective Measure (VCM) 
to remediate the mineral oil spill at ER Site 232-2. Approximately 150 to 300 gallons of mineral 
oil had discharged from the outfall in June 1994. The mineral oil was HERMES oil, a 
petroleum-based oil that did not contain polychlorinated biphenyls (PCBs). The resulting oil 
stain on the ground surface down slope of the outfall was about 50-ft long with a width that 
varied from about 3 to 5 ft. The VCM involved excavation of oil-contaminated soil and 
confirmatory-soil sampling . 
. The VCM was conducted in July through November of 1994 to remove soil contaminated with 
mineral oil above the overly conservative cleanup goal of 100 ppm TPH. The contaminated soil 
was removed with a backhoe. The meager amount of field notes were summarized in the ER Site 
232 NF A Proposal. The resulting trench began at the concrete slab and proceeded southeastward 
for about 75 ft. The average depth of the trench was about 5 ft. Near the concrete slab, the 
trench was excavated to a depth of about 9 ft. The southern end of the trench varied in depth A 
from about 4 to 10 ft. The fmal width of the trench varied from about· 15 to 30 ft. The total • 
amount of excavated soil was approximately 429 cubic yards. 
The sampling nomenclature for outfall 232-2 was an awkward set of 'blind' numbers (015861 
through 015896,017817, and 017818). A total ofl01 samples and splits were collected and 
analyzed. Unfortunately, most of the sampling locations were apparently not documented. The 
12 documented sampling locations are shown on Figure 5. Despite numerous tries, I have not 
been able to find a field log book for the VCM activities. Figure 5 depicts all the soil-sampling 
locations that I could find in the meager ER Site 232 notes. 
Five VCM methods were used to verify that the cleanup goal was reached: visual observation of 
oil-stained soil; the use of a Hanby immunoassay kit; real-time monitoring with a FID; analyses 
of soil samples by ERCL; and analyses of soil samples by two off-site laboratories (Analytical 
Technologies, Inc. [ATI], and Enseco-Quanterra). As an additional verification check, SNLINM 
and NMED collected 12 confirmatory soil samples along the trench in August, September, 
October 1994 (Figure 5). The SNUNM samples (015887 through 015896) were analyzed for 
TPH and TAL metals by the Enseco-Quanterra laboratory. The maximum TPH concentration was 
31.6 ppm. The three NMED split-soil samples were analyzed by their laboratory in Santa Fe; no 
VOCs or SVOCs were detected. 
Based on the analyses of the verification samples, all of the mineral-oil contamination greater 
than the 1 00 ppm cleanup goal was successfully excavated. In addition, no significant 
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concentrations of metals, VOCs, or SVOCs were present in soil. At the conclusion of the VCM 
field activities, the drainage below the outfall was backfilled with clean soil and the original 
grade was re-established. The excavated soil was disposed of off-site after being characterized as 
a non-regulated substance, i.e., not a Resource Conservation and Recovery Act (RCRA) 
hazardous waste or a radioactive waste. The soil was shipped to the United ~tates Pollution 
Control Inc. - Grassy Mountain facility at Clive, Utah. 
2.1.5 Site History for ER Site 233 
ER Site 233 is a 17S-ft long site that is unique with its two discharge points. The first discharge 
point is located nextto the unpaved TA-N perimeter road between the headwall/outfall pipe and 
the storm-water grate (photograph 11). Storm water flows across bare ground at the first 
discharge point and then into the storin-water grate that is connected to an additional 7S-ft long 
segment of buried piping. This piping terminates at.a drop structure from which the storm water 
discharges for a second time on to the ground surface; this time into a earthen ditch (photographs 
12 and 13). In 1994, four soil samples (233-01-AIB through 233-04-AlB) were collected at ER 
Site 233 (Figure 11). 
2.1.6 Site History for ER Site 234 
ER Site 234 consists of a 270-ft long earthen ditch (Photograph 14). No outfall components are 
currently present at the site (photograph IS). Before being removed in the early 1990s, the ER 
Site 234 outfall consisted of a steel pipe and possibly a headwall. No concrete ditch was used. 
In the early 1990s, the southernmost 90 ft of the outfall pipe was removed and storm water was 
re-directed through a: buried pipe to the ER Site 233 outfall. 
In September 2000, research ofhistoricru aerial photographs and engineering drawings revealed 
that the boundary for ER Site 234 was incorrect. The northern end of the site is now set where 
storm water had discharged from the outfall pipe. The southern end of the site remains where it 
was set in 1994 at the southern limit of soil erosion. A unrelated sewer manhole and a small 
electrical vault are located near the southern end of the site. 
The soil-sample results also were recently re-evaluated. Of the six sampling locations 
(234-01-AIB through 234-06-AlB) that were used in 1994, only three locations (234-01-AlB, 
234-0S-A/B, and 234-06-AlB) are within the revised site boundary and potentially useful for site 
characterization. However, the sampling depth for sample 234-01-A/B was probably too shallow 
at a mere three ft bgs to have penetrated through the layer of backfill soil that remained after the 
removal of the outfall pipe. As such, sample 234-0 I-AlB may not have contained native soil 
from beneath or downstream of the outfall pipe. Samples 234-0S-A/B and 234-06-AIB maybe 
useful for characterizing the southern end of the site. However, these two sample may contain 
some residual contaminants from the waste water that discharged from the outfall ditches. The 
other three sample locations (234-02-AlB, 234-03-AlB, and 234-04-AlB) were collected at 
useless locations where outfall pipes had been erroneously suspected in 1994. 
One peculiar aspect ofER Site 234 is that TA-N storm water was directed to the confluence area 
for the three ER Site 46 outfall ditches (OD-I, OD-2, and OD-3), where acid-waste water had 
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discharged from 1948 to 1973. A review ofbistorical aerial photography was used in August 
2000 to re-evaluate the boundary for ER Site 46 (photograph 16). Photograph 17 shows the 
surviving 60 ft segments for outfalrditches OD-1 and OD-2 at adjacent ER Site 46. In August e 
2000, steel-rebar markers with orange-square caps were placed at each end of the surviving 
segments. Because ofTA-IV construction and installation/removal of the outfall pipe for ER 
. Site 234, no field evidence for outfall ditch OD-3 remains. In August 2000, a steel-rebar marker 
was placed at the northern end ofER Site 234 outfall pipe where the was previously located; this 
location was GPS'd and verified to be where soil sample 234-01-A/B was collected in 1994 
(Photograph 18). 
2.2 Constituents of Concern 
In the June 1995 No Further Action (NFA) Proposals, the COCs for ER Sites 230, 231, 233, and 
234 were considered to be chromates, antifoulants, chromium, sodium hydroxide, hydrochloric 
acid, diesel fuel, and mineral oil. This list of COCs was conservatively based upon chemicals 
used at TA-IV. The analy-tes ofVOCs, SVOCs, RCRA metals, and chromium-VI are indicative 
of the COCs. However no chemical releases are known to have occurred in the area that drains 
to these sites. 
The August 1997 NF A Proposal for ER Site 232 was not consistent with the other four storm-
water outfalls. For consistency sake, the above-listed COCs will hereafter be applied to ER Sites 
232-1 and 232-2. 
3.0 EVALUATION OF PREVIOUS INVESTIGATIONS 
Analytical results from the 1994 soil sampling at ER Sites 230, 231, 232-1, 232-2, 233, and 234 
did not identify any significant contamination. The oil spill ofnon-hazardous mineral oil at ER 
Site 232-2 has been remediated. No releases of chemical or radioactive materials have occurred 
at any of the storm-water outfalls. 
4.0 PLANNED ACTIVITIES 
The following sections describe the activities planned for the outfalls. 
, 
4.1 Overview 
Soil samples will be collected at six ER sites. The samples will be collected by personnel from 
the Environmental Restoration Field Office (ERFO). Hand tools and a backhoe will be used to 
collect the samples. 
The sampling at ER Sites 230, 231, 232-1, 232-2, 233, and 234 will follow-up on the 1994 
shallow-soil eampling. Unfortunately, the 1994 samples were not collected·from the centerline 
of the storm-water ditches. More sampling details are discussed in Section 4.3.2. 
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4.2 Permitting, Approval, and Notification Requirements 
The ER Field Work Checklist has been completed for this FIP. In accordance with the National 
Environmental Policy Act (NEP A), a review of the potential impacts of this project has already 
been undertaken, and clearance to proceed has been granted (Bleakly, 2001). Evel1 though part 
of the sites are located adjacent to the Tijeras Arroyo floodplain, a U.S. Army Corps of 
Engineers permit is not required for collecting the samples with the backhoe. This exception is 
inferred from the correspondence (Fink, 1998; Manger, 1998) that supported the heavy-
equipment work at nearby ER Site 228A. 
4.3 Planned Sampling Activities 
The planned sample locations for ER Sites 230-234 are listed in Table 3 and are shown on 
Figures 2 through 7. Sampling design is based upon several documents (Table 2) and various 
meetings. The most important meeting occurred oll11 N'ovember 1999 with SNLINM 
representatives (Sue Collins, John Copland, and Bob Galloway) talking with NMED staff (Will 
Moats and Roger Kennett). Findings of the meeting were subsequently incorporated into the last 
formal document (the NOD Response of December 1999). This FIP also expands upon Mr. 
Moat's expectations, some of which may not be totally evident in our various NOD Responses or. 
the Request for Supplemental Information (RSI) Response. In typical fashion, NMED has not 
formally responded to the 2001 sampling as proposed in the December 1999 NOD Response 
because Sue Collins verbally committed during the November meeting to fulfill all of Mr. 
Moat's expectations. 
Depending upon NMED's site-specific requests, either two or three locations will be sampled per 
site (Table 3). The first location at each site will be located approximately five ft directly down 
slope of where storm water has discharged on to the bare ground surface. The second location 
will be located 30 ft farther down the center line of the drainage ditch from the first sampling 
location. NMBD requested thatthese '5 ft from outfall' and '35 ft from outfall' locations be 
sampled at depths of 5 andlor 10ft, bgs (Table 3). For both ER Sites 230 and 233, NMED also 
requested locations next to the storm-water grates. 
To ensure that no sampling issues are unresolved at the waste-water outfalls, the TJAOU has 
decided to collect additional surface-soil (0-1 ft bgs) samples at each of the '5' locations. 
Because of a recent revision to the boundary for ER Site 234, The TJAOU has determined that 
the sampling for that site needs to be slightly modified from the December 1999 NOD Response. 
As shown on Figure 7, the two 2001 sample locations for ER Site 234 reflect the September 
2000 revision of the site boundary. 
A total of29 soil samples will be collected at the outfalls. To prevent confusion, the 2001 
sample numbers will start where the 1994 sample numbers stopped. The 2001 sample locations 
will have slightly different sampling nomenclature than the 1994 samples because the ER Project 
standardized the sampling nomenclature in April 1995. For example, the next soil sample for ER 
Site 234 with be at the seventh location and will be identified as TJAOU-234-GR-07-S-S. 
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Table 3. Proposed 2001 Soil Samples for ER Sites 230, 231, 232-1, 232-2,233, and 234. 
ERSite Sample Number Depth Sample location/comment 
(ft, bgs) 
230 TJAOU-230-GR-05 0-1 Storm water grate near TA-IV fence 
TJAOU-230-GR-06 0-1 5 ft from lower end of concrete ditch 
TJAOU-230-GR-06-DU dupe --
TJAOU-230-GR-06 5-6 5 ft from lower end of concrete ditch 
TJAOU-230-GR-07 5-6 35 ft from lower end of concrete ditch 
231 TJAOU-231-GR-05 0-1 5 ft from lower end of concrete ditch 
TJAOU-231-GR-05-DU dupe --
TJAOU-23l-GR-05 5-6 5 ft from lower end of concrete ditch 
TJAOU-231-GR-06 5-6 35ft from lower end of concrete ditch 
232-1 TJAOU-232-1-GR-05 0-1 Underneath the lower end of concrete ditch 
TJAOU-232-l-GR-05-DU dupe 
--
TJAOU-232-1-GR-06 . 5-6 5 ft from lower end of concrete ditch 
TJAOU-232-1-GR-07 5-6 1·35 ft from lower end of concrete· ditch 
232-2 TJAOU-232+GR-l 0-1 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-l-DU dupe --
TJAOU-232-2-GR-l 5-6 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-l 10-11 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-2 5-6 35 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-2 10-11 35 ft from outfall-pipe concrete slab 
233 TJAOU-233-GR-05 0-1 by storm-water grate at upper end of site 
TJAOU-233-GR-05-DU dupe --
TJAOU-233-GR-05 5-6 by storm-water grate at upper end of site 
TJAOU-233.GR-06 0-1 5 ft from drop structure 
TJAOU-233-GR-06 5-6 5 ft from drop structure 
TJAOU-233-GR-07 5-6 35ft from drop structure 
234 TJAOU-234-GR-07 . 0-1 Upper end of site at rebar marker 
TJAOU-234-GR-07-DU dupe --
TJAOU-234-GR-07 5-6 Upper end of site at rebar marker 
TJAOU-234-GR-08 5-6 35 ft from upper rebar marker 
Total = 29 
-- -- --
4.3.3 Conducting Buried-Utility Surveys 
SNLINM Facilities Engineering staff will perform line-spotting services and will locate the 
buried utilities at each of the seven sites. DigIPenetration permits have been obtained from both 
SNLINM and KAFB. Figure 8 shows a utilities coverage from the Facilities Engineering CAD 
system. 
4.3.4 Implementing Waste-Management Procedures 
No regulated waste will be generated. 
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4.3.5 Collecting Confirmatory-Soil Samples 
The sampling procedures are listed in Table 4. Soil samples will be collected using either grab, 
hand-auger, and/or backhoe techniques. The use of a backhoe to collect soil samples at the 
outfalls was endorsed by Mr. Moats during a 27 April 2001 meeting with JolmCqpland (logbook 
ER-050). Soil will be quickly transferred from the backhoe bucket to the sample containers. 
Samples will be immediately labeled and placed in a cooler and stored at 4°C. Because none of 
sites are RMMAs, a RCT will not need to frisk and swipe the sample containers. Samples will 
be delivered to the Sample Management Office (SMO) for processing and shipment to the 
appropriate analytical laboratory. A completed Analysis Request and Chain-of-Custody form 
(ARCOC) will accompany each shipment. 
Table 4. Applicable Operating Procedures for Sampling Activities. 
Procedure # Procedure Title 
FOP 94-01 Safety Meetings, Inspections, and Pre-Entry Briefings 
FOP 94-25 Documentation ofField Activities 
FOP 94-26 General Equipment Decontamination 
FOP 94-34 Field Sample Management and Custody 
FOP 94-54 Surface Sediment/Soil Sampling 
FOP 94-68 Field Change Control 
FOP 94-69 Personnel Decontamination (Level D, C, and B Protection) 
4.3.6 Decontamination of Sampling Equipment 
No significant contamination is present at the six sites. To ensure that sample integrity is 
maintained, the sampling equipment will be decontaminated after each sample is collected (FOP 
94-26). The decontamination will typically utilize dry-decontamination techniques such as 
scraping with a wire brush and wiping with paper towels. If used, decontamination water will be 
discharged directly to the ground surface without being sampled, provided that there is reason to 
believe that the sampling equipment has not brought up contamination not already existing on the 
ground surface. Discharges of decontamination water to the ground surface will be less than 50 
gallons per week and less than 5 gallons per hour. Water will not be discharged in areas prone to 
erosion. Water will not be discharged in an area that will be sampled later. Decontamination 
water may be placed in open-top drums or left on a temporary pad for evaporation. 
4.3.8 Final Grading 
The backhoe work will have a small impact. After the sampling is completed at a particular site, 
the site will be returned to the pre-sampling topography. None of the alignments for the storm-
water channeJs will be altered. Because the disturbed areas will each be less that 0;75 acres, no 
Topsoil Disturbance Permit is needed. 
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4.3.9 Final Report 
Upon completion of the soil-sampling work and evaluation of the analytical data, NODIRSI 
Responses will be prepared and subsequently submitted to NMED for regulatory review. After 
validation, the analytical results will be summarized using the format style of the 12th Batch or 
later NF A Proposals. Human-health/ecological risk assessments will be prep~ed for each site. 
5.0 TEAM ORGANIZATION 
Management: 
Department 6133 Manager Dwight Stockham Organization 
Organization 
Organization 
OU 1309 Task Leader Sue Collins 
OU 1309 Assistant Task Leader __ --=-Jo=.:h;:::n::....C::..o=..<p:.;:la:::n:::cd_ 
Sampling: 
Field Team Leader _--=.J.=.;oh;;;:n::....C.=..:J0p<:..:l;:::an::::,d=--
ERFO Coordinator _--=Tc::o;:::nYoL.·-=.R:.::o",-y~ba:::l,--
Analytical: 
Organization 
Organization 
6133 
6135 
Doug Salmi Organization 6133 
6133 
6133 
6133 
Sample Management Office 
Analytical Laboratories: General Engineering Laboratory and RPSD 
6.0 HEALTH AND SAFETY 
• Health and Safety Plan: Level D, use HASP for ER Site 228B - Centrifuge Dump Site, 
January 2000, per Change Directive 1309-2001-3. 
• Notifications and Communications with adjacent facilities: TA-IV HERMES III Linear Accelerator 
(operator Roy Guttierrez, 845-7226). Outdoor testing may require the sampling effort to be briefly 
delayed during the HERMES III shots which are vented to the northeast of Building 970. 
7.0 SAMPLE COLLECTION 
Sample Media: 
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8.0 ANALYTICAL REQUIREMENTS 
The analytes for the soil sampling are based upon the COCs discussed above as well as 
additional COCs that NMED has traditionally expected for SNLINM. The COCs for each site 
are listed below. 
• ER Site 230: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 
• ER Site 231: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 
• ER Site 232-1: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 
• ER Site 232-2: PCBs, VOCs, SVOCs, TPH, TAL metals, chromium-Vl,tritiurn, gamma-
emitting radionuclides, gross alphalbeta 
• ER Site 233: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 
• ER Site 234: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alphalbeta 
The soil samples will be analyzed using the analytical methods listed in Table 5. The detection 
limit for eachCOC will be lower than the respective HRMB background value and risk-
assessment level. A bottle order has already been submitted to SMO. 
Table 5. Analytical Methods for Confirmatory Soil Samples. 
Analyte Analytical Method 
TAL metals EPA 601017471 
Cr-VI EPA 7196 
VOCs· EPA 8260 
SVOCs EPA 8270 
TPH EPA Method 801S-modified 
PCBs EPA 8080 
Gross alphalbeta EPA Method 900.0 
Tritium HASL300 
Gamma-emitting radionuclides HASL300 
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9.0 QUALITY CONTROL 
F or each site, the QAfQC samples shall consist of one soil duplicate (DU) and one aqueous 
equipment blank (EB) for each of the analytes. This rate will slightly exceed the 5% frequency 
typically used in ER's verification sampling. Trip (aqueous) blanks will accompallY the soil 
samples for VOC analyses. 
As necessary, additional QAfQC results such as matrix spike/matrix spike duplicate (MS/I'vfSD) 
will be requested. The ratios for collecting/preparing other QAfQC samples are specified in 
Table 6. 
Table 6. Collection/preparation Ratios for QAlQC Samples. 
Field Laboratory 
X Duplicate samples 10% of soil samples X LCS 5% or I per batch 
X Equipment Blank I per day X MS 5% or I per batch 
X Trip Blank - VOCs I per shipment X MSD 5% or 1 per batch 
Other X Method bhll1k 1 per analytical batch 
X Surrogate spike all GCIMS samples 
10.0 DATA VALIDATION 
Analytical reports will be reviewed with the most current data-validation procedure suitable for 
the risk -assessment process. 
11.0 SAMPLE NOMENCLATURE 
The "ER Sample ill" nomenclature in Table 7 will be used to identify the samples. A block of 
'random SMO numbers' for "Sample No. - Fraction" will be obtained from the autornated phone 
number 284-5514. 
Table 7 .. ER Sample ID nomenclature. 
Operable 
Unit 
AAAAA 
3 to 5 digits 
Example 
Tijeras 
Arroyo 
Nomenclature 
TJAOU 
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Site Location 
Category 
NNN 
·2 to 3 
digits 
230 Grab 
230 - GR 
16 
Location Sample - Sampling 
Number depth (ft) Media 
AAA NNNN.N 
-
AAA 
3 digits 5 digits - lt03 
digits 
05 2 to 2.5 soil 
. 
- 05 - 2· - S 
12.0 MAPPING 
After the sampling is complete, sample locations will be mapped using Global Positioning 
System equipment. This will ensure that the locations are accurately mapped and the location 
data are archived. 
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Photograph 1: ER Site 230 
Site boundary encompasses the tumbleweed-filled earthen ditch. Lower end of the concrete 
ditch is the storm-water discharge point where the site begins. Tree at left marks the 
approximate lower end of the site. [field visit - 29 Nov 2000] 
Photograph 2: ER Site 230 
ER sign is located about 60 ft west of the site, which starts below the concrete ditch at 
extreme right of photograph. [field visit - 29 Nov 2000] 
Photograph 3: ER Site 230 
The storm-water grate next to the TA-IV fence is plumbed to the concrete ditch above 
ER Site 230. The grate is located approximately 80 ft west of the site. 
[field visit - 29 Nov 2000] 
;'" 
Photograph 4: ER Site 231 
Site begins at the lower end of the concrete ditch where stonn-\\,ater discharges onto the 
,,ground surface. [field visit - 29 Nov 2000] 
, /, 
Photograph 5:ERSite 231 
ER,sign is located about 120 ft northwest of the site, which begins at the lower end of the 
~, concrete ditch. [field visit - 29 Nov 2000] 
Photograph 6: ER Site 232-1 
Site boundary encompasses the tumbleweed'-filled earthen ditch. Lower. end of concrete 
ditch is the storm-water discharge point where the site begins. [field visit - 29 Nov 2000] 
Photograph 7: ER Site 232-1 
ER sign is located about 90 ft northwest of the site, which begins just below the concrete 
ditch. [field visit - 29 Nov 2000] 
Photograph 8: ER Sites 232-1 and 232-2 
Concrete ditch above ER Site 232-1 is clearly visible in left center of photograph. 
The drop structure above ER Site 232-2 is located farther left. 
[oblique aerial view to west, early 19908] 
Photograph 9: ER Site 232-2 
.. Site boundary encompasses the earthen ditch below the headwall and outfall pipe. 
[field visit - 29 Nov 2000] 
Photograph 10: ER Site 232-2 
Site· boundary encompasses the earthen ditch below the headwall. The stonn-water access 
box has a misleading 'sewer' manhole. [field visit - 29 Nov 2000] 
Photograph 11: ER Site 233 
Site begins at the storm-water discharge point located between the headwall and the red 
storni-water grate in left center of photograph. Telephone pole with electrical box is at upper 
left comer of photograph. [field visit - 29 Nov 2000] 
Photograph 12: ER Site 233 
Drop structure on left side of photograph is the second stonn-water discharge point at 
ER Site 233. [field visit - 29 Nov 2000] 
Photograph 13: ER Site 233 
Site boundary extends from near the telephone pole on skyline, through the drop structUre, 
and along the earthen ditch in foreground~ [field visit - 29 Nov 2000] 
Photograph 14: ERSite 234 
Site boundary encompasses the earthen ditch that extends from the previous storm-water 
discharge point (located near the highest tree in top center of photograph) to the sewer 
manhole in foreground. The manhole and adjacent electrical vault are not part of the site. 
[field visit - 29 Nov 2000] 
Photograph 15: ER Site 234 
,Trees and concrete rubble partially obscure the ditch where storm water from the 
ER Site 234 pipe previously discharged. TA-I waste water from outfall ditch OD-3 also 
discharged here prior to the construction ofTA-IV. [field visit - 29 Nov 2000] 
.•. \" 
Photograp~ 16: ER Sites 46 and 234 . 
Construction ofTA-IV and a trench for the storm-sewer outfallpipe that drained 
to ER Site 234. A "new" surface-water ditch cuts across the lower-left comer of 
". 
photograph. The nearby outfall ditch OD-l is marked by trees. 
foblique aerial view to north, 19781 
·e 
Photograph 17: ER Site 46 
Steel-rebar markers were placed in August 2000 to mark the surviving segments of acid-
waste line outfall ditches OD-I and OD-2. The upper part of ER Site 234 is located along 
the trees. [field visit- 29 Nov 2000] 
Photograph 18: ER Site 234 
The steel-rebar marker in left center of photograph was placed in August 2000 to mark 
where the storm-sewer outfall pipe was previously located. [field visit - 29 Nov 2000] 
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SWMU 233: RISK SCREENING ASSESSMENT REPORT 
I. Site Description and History 
Solid Waste Management Unit (SWMU) 233 (the Storm Drain System Outfall) at Sandia 
National Laboratories/New Mexico (SNUNM) is located about 30 feet southeast of Technical 
Area (T A)-IV on land that is owned by Kirtland Air Force Base (KAFB) and leased to the 
U.S. Department of Energy (DOE). SWMU 233, a 175-foot-long site with two discharge points, 
encompasses 0.03 acres of unpaved ground. The first discharge point is located adjacent to 
the unpaved T A-IV perimeter road. Storm water flows across bare ground at the first discharge 
point and into a storm-water grate that is connected to another segment of buried piping. This 
piping terminates at a concrete drop structure from which the storm water discharges onto bare 
ground a second time and into an earthen ditch. The site occasionally receives storm water 
from a paved storage yard located on the west side of Building 983. The outfall was built in the 
early 1980s for the purpose of reducing the amount of soil erosion caused by storm water. The 
site is situated at the slope break between the steeply sloping, northern rim of Tijeras Arroyo 
and the nearly flat floodplain below. The vicinity of SWMU 233 is unpaved. Ground elevations 
at the site range from approximately 5,381 to 5,347 feet above mean sea level (SNUNM April 
1995). 
SWMU 233 is one of five storm-water outfalls that have been connected to TA-IV; the other four 
are SWMUs 230, 231, 232, and 234. The TA-IV storm-water outfalls are managed under two 
separate regulatory programs (the Environmental Restoration [ER] Project for RCRA Corrective 
Action, and the Storm Water Program annual reporting for National Pollutant Discharg.e 
Elimination System [NPDES] compliance). The outfalls were added to the SWMU list in 1993, 
even though no chemical releases had been reported for the catchment areas. Similarly, no 
stained soil has been identified at SWMU 233 during inspections conducted between 1993 and 
2002. In 1994, the ground surface was surveyed for unexploded ordnance/high explosives and 
radioactive materials; no anomalies were detected. 
In the June 1995 No Further Action (NFA) Proposal for SWMU 233, the potential contaminants 
of concem (COGs) were considered to be chromates, antifoulants, chromium, sodium 
hydroxide, hydrochloric acid, diesel fuel, and mineral oil. This list of COGs was conservatively 
based upon chemicals used at TA-IV. The analytes of volatile organic compounds (VOCs), 
sernivolatile organic compounds (SVOGs), Resource Conservation and Recovery Act (RGRA) 
metals, and chromium-VI are indicative of the COCs. 
The T A-IV outfalls discharge storm water about a dozen days per year in response to 
significant precipitation, typically resulting from summer thunderstorms. The outfalls do not 
discharge either industrial waste water or septic waste. The SNUNM Storm Water Program 
collects T A-IV storm-water samples from Station 6 and reports the water quality data in the 
annual SNUNM Site Environmental Report. Except for a mineral-oil spill at SWMU 232-2 in 
1994, no chemical releases have been reported at the T A-IV storm-water outfalls. None of the 
Qutfalls have been on the SNUNM radioactive materials management area list. 
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The annual precipitation for the area, as measured at the Albuquerque International Sunport, is 
B.1 inches. During most rainfall events, rainfall quickly infiltrates the soil near SWMU 233. 
However, virtually all of the moisture subsequently undergoes evapotranspiration. The 
estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall. 
No springs or other perennial surface-water bodies are located within four miles of SWMU 233, 
which is located approximately 1 ,BOO feet north of the active channel of the Tijeras Arroyo, but 
is not within the 1 OO-year floodplain. Surface water flows only about several times per year in 
that segment of the active channel nearest T A-IV. Tijeras Arroyo is the most significant 
surface-water drainage feature on KAFB. The arroyo originates in Tijeras Canyon, which is 
bounded by the Sandia Mountains to the north and the Marizano Mountains to the south. The 
arroyo trends southwest across KAFB, eventually merging with the Rio Grande, approximately 
B.3 miles west of SWMU 233. 
Groundwater monitoring for the area surrounding SWMU 233 is conducted as part of the 
Tijeras Arroyo Groundwater (TAG) Investigation. Two water-bearing zones, the shallow 
groundwater system and the regional aquifer, underlie SWMU 233. The shallow groundwater 
system is not used for water supply purposes. The depth to the shallow groundwater system is 
approximately 300 feet below ground surface (bgs). The depth to the regional aquifer is 
approximately 470 feet bgs. Both the City of Albuquerque and KAFB utilize the regional aquifer 
as a water supply source. The nearest downgradient water-supply well is KAFB-1, which is 
located approximately 1.5 miles northwest of the site. 
Grasslands, including such species as blue/black gramma and western cheatgrass, are the 
dominant plant community surrounding SWMU 233. The site also is vegetated by ruderal 
species, such as Russian thistle (tumbleweed). Soil at the site has been identified as the 
Bluepoint-Kokan Association (USDA 1977). For purposes of defining the background levels of 
metals and radionuclides in soil, this soil has been included as part of the Tijeras Supergroup. 
The Bluepoint-Kokan Association consists of Bluepoint loamy fine sand, which is developed on 
slopes of 5 to 15 percent, with Kokan gravelly sand on slopes of 15 to 40 percent. These soils 
are slightly calcareous and mildly to moderately alkaline. The runoff potential ranges from slow 
to very rapid, and the hazard of water e'rosion is slight to severe. The surficial deposits are 
underlain by the upper unit of the Santa Fe Group (Connell et al. 1999), which consists of 
coarse- to fine-grained fluvial deposits from the ancestral Rio Grande that intertongue with the 
coarse-grained alluvial fan/piedmont facies extending westward from the Sandia and Manzano 
Mountains. The upper Santa Fe Group unit is approximately 3,500 feet thick in the vicinity of 
the site. 
II. Data Quality Objectives 
The Data Ouality Objectives (OOOs) for SWMU 233 were presented in two documents: the 
1994 "Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo Operable Unit" (SAP) 
(SNUNM June 1994) and the 2001 "Tijeras Arroyo Outfalls Field Implementation Plan" (FIP) 
(SNUNM May 2001). The two plans identified the site-specific confirmatory locations, sample 
depths, sampling procedures, and analytical requirements. The OOOs also outlined the Quality 
Control/Ouality Assurance (OAlOC) requirements necessary for producing defensible analytical 
data suitable for risk-assessment purposes. The confirmatory sampling was designed to 
determine whether soil contamination had resulted from the discharge of TA-IV storm water. 
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Therefore, soil samples were collected along the earthen ditch at locations both beneath and 
downslope of the storm-water discharge point. 
In September 1994, eight soil samples were collected, using either a hand trowel or a hand 
auger, adjacent to the earthen ditch at the corners of the site (Table 1). The sampling was 
conducted as part of a week-long sampling effort that involved most of the T A-IV storm-water 
outfalls. The maximum sampling depth at SWMU 233 was 3 feet bgs. The soil samples were 
analyzed for VOCs, SVOCs, total petroleum hydrocarbons (TPH), RCRA metals, chromium-VI, 
and radionuclides (gamma emitters and tritium). The samples were submitted to Environmental 
Control Technology Corporation (ENCOTEC), Quanterra, and the on-site SNUNM Radiation 
Protection Sample Diagnostic (RPSD) Laboratory. 
Table 1 
Number of Analyses for Samples Collected in 1994 at SWMU 233 
Sample RCRA 
Type VOCs SVOCs TPH Melalsa 
Soil 4 4 8 8 
alncludes the eight RCRA metals and chromium-VI. 
blncludes isotopic analyses (gamma emitters) and tritium. 
Number of 
Radionuclidesb Analyses 
7 31 
Sample numbers: 233-01-A, 233-01-8, 233-02-A, 233-02-8, 233-03-A, 233-03-8, 233-04-A, 233-04-8. 
Sampling date: September 1994. 
Analysis RequesVChain of Custody form: 00788. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organiC compound. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 
No VOCs or SVOCs were detected in the 1994 soil samples. Ten SVOCs were reported, but 
all were assigned an estimated 'J' value in the data-validation process. The maximum TPH 
concentration was 140 parts per million (ppm). Two metals (barium and cadmium) were 
detected at levels slightly above background. No' radionuclides were reported above 
background levels. In accordance with the SAP, QA/QC samples (duplicates, VOC trip blanks, . 
and equipment [aqueous rinsate) blanks) were collected at nearby SWMUs 230, 232, 234, and 
235. No significant QA/QC problems were identified in the QA/QC samples. 
In June 2001, SNUNM collected soil samples at three locations along the earthen ditch (Table 
2). The soil samples were collected at depths of 0 to 1, 1 to 2, and 5 to 6 feet bgs, downslope 
of the storm-water discharge point (the southern end of the concrete ditch). The 0- to Hoot-
bgs and 1- to 2-foot-bgs samples were collected with a hand trowel. Because of the uneven 
terrain and the large cobbles that serve as erosion control, a backhoe was used to collect the 5-
to 6-foot-bgs soil samples from the earthen ditch. The New Mexico Environment Department 
(NMED) verbally approved use of the backhoe before the sampling was conducted. The soil 
samples were analyzed for VOCs, SVOCs, TPH, RCRA metals, chromium-VI, and 
radionuclides (gamma emitters, tritium, and gross alpha/beta). The soil samples were 
submitted to General Engineering Laboratories Inc. (GEL), and the RPSD Laboratory. 
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Table 2 
Number of Analyses for Samples Collected in 2001 at SWMU 233 _ 
RCRA 
Sample Type VOCs SVOCs TPH Metalsa Radionuclidesb 
Soil 3 3 3 3 3 
Duplicate 1 1 1 1 1 
VOC Trip Blank 1 - - - -
Equipment Blank 1 1 1 1 1 
Total Samples 6 5 5 5 5 
alncludes the eight RCRA metals and chromium-VI. 
blncludes isotopic analyses (gamma emitters), gross alpha/beta, and tritium. 
Sample numbers: T JAOU-233-GR-05, T JAOU-233-GR-05-DU, T JAOU-233-GR-06, and 
T JAOU-233-GR-07. 
Sampling date: June 13, 2001. 
Analysis RequesVChain of Custody forms: 604313,604314,604566,604567. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 
= Information not available. 
Number of 
Analyses 
15 
5 
1 
5 
26 
No VOCs were detected in the 2001 soil samples. Seventeen SVOCs were reported with 
fluoranthene having the maximum value of only 345 parts per billion (ppb). The maximum TPH 
concentration was 0.458 ppm, which was assigned a 'J' value in the data-validation process. a 
No metals or radionuclides were reported above background levels. Wi 
A total of 11 OAlOC analyses are applicable to the June 2001 sampling atSWMU 233. As 
shown in Table 2, the OAlOC analyses consisted of five soil duplicates, an aqueous VOC trip 
blank, and five equipment blanks. The duplicate soil samples were collected at a ratio of one 
duplicate per three environmental samples. The aqueous VOC trip blank was supplied by GEL. 
Equipment (aqueous rinsate) blanks were prepared for each suite of analytes. No significant 
problems were identified in the OAlOC samples. 
Table 3 summarizes the analytical methods and the data quality requirements from both the 
SAP and FIP. Excluding the oAloe samples, a total of 63 analyses were reported forthe 
SWMU 233 confirmatory soil samples. This includes 59 analyses from the off-site laboratories 
(ENCOTEC, Ouanterra, and GEL) and 4 samples from the on-site RPSD laboratory. 
The analytical data were verified/validated by SNUNM in accordance with the ER Project 
Ouality Assurance Project Plan. The 1994 analytical data were reviewed using the Data 
VerificationNalidation (DV) process involving DV1 and DV2 checklists (Attachment L). The 
2001 analytical data were reviewed using DV3 procedures according to the "Data Validation 
Procedure for Chemical and Radiochemical Data" SNUNM Environmental Restoration 
Project Analytical Operating Procedure (AOP) 00-03, Rev. 0 (SNUNM January 2000). The 
DV3 reports are presented in Attachment L. The gamma-spectroscopy data from the RPSD 
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Table 3 
Summary of Data Quality Requirements and Total Number of Analyses for 
Confirmatory Soil Samples Collected at SWMU 233 
Analytical Analyses from Off-Site 
Method" Data Quality Level Laboratoriesb 
VOCs Defensible 7 
EPA Method 8260A 
SVOCs Defensible 7 
EPA Method 8270 
TPH Defensible 11 
EPA Method 8015 
RCRA metals Defensible 11 
EPA Method 6010/7000 
Chromium-VI Defensible 11 
EPA Method 6010/7000 
Gamma Spectroscopy Defensible 4 
EPA Method 901.1 
Tritium Defensible 5 
EPA Method 901.1 
Gamma Alpha/Beta Defensible 3 
EPA Method 900 
Total number of analysesd - 59 
"From EPA (November 1986). 
bThe off-site laboratories are ENCOTEC, Ouanterra, and GEL. 
"The on-site laboratory is the Radiation Protection Sample Diagnostic Laboratory. 
~he number of analyses does not include OAlOC samples. 
ENCOTEC = EnVironmental Control Technology Corporation. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories Inc. 
oAlOC = Duality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 
= Information not available. 
Analyses from On-Site 
Laborat~ 
-
-
-
-
-
4 
-
-
4 
Laboratory were reviewed according to "Laboratory Data Review Guidelines," Procedure No: 
RPSD-02-11, Issue No: 02 (SNUNM July 1996. The RPSD gamma-spectroscopy results are 
presented in Attachment L. Review of the 1994 and 2001 analyses confirms that the analytical 
data from the four analytical laboratories are defensible and therefore acceptable for use in.the 
NFA proposal. Therefore, the DOOs have been fulfilled. 
III. Determination of Nature, Rate, and Extent of Contamination 
111.1 Introduction 
The determination of the nature, migration rate, and extent of contamination at SWMU 233 was 
based upon an initial conceptual model validated with confirmatory soil sampling. The initial 
conceptual model was developed from the review of engineering drawings, ER Project records, 
and NPDES documents. The DOOs contained in the SAP and FIP identified the sample 
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locations, sample density, sample depth, and analytical requirements. The sample data were 
subsequently used to develop the final conceptual model for SWMU 233. The quality of the 
data used to specifically determine the nature, migration rate, and extent of contamination is 
described below. 
111.2 Nature of Contamination 
Both the nature of contamination and the potential for the degradation of COCs at SWMU 233 
were evaluated using laboratory analyses of the confirmatory soil samples (Section IV). The 
requirements included analyses for VOCs, SVOCs, RCRA metals, chromium-VI, and 
radionuclides. The analyses characterized potential contaminants resulting from the discharge 
of TA-IV storm water. The analytes and methods listed in Table 3 are appropriate for 
characterizing the COCs and potential degradation products at SWMU 233. 
111.3 Rate of Contaminant Migration 
SWMU 233 is an active site. No spills of chemical or radioactive materials have been reported 
for the catchment area that drains to SWMU 233. If any spills or releases had occurred,the 
rate of COC migration from surficial soil would be dependent predominantly upon precipitation 
and occasional storm-water flow as described in Section V. Data available from the TAG 
Investigation; numerous SNUNM monitoring programs for air, water, and radionuclides; various 
biological surveys; and meteorological monitoring are adequate for characterizing the rate of 
COC migration at SWMU 233. 
111.4 Extent of Contamination 
Surface and subsurface confirmatory soil samples were collected from SWMU 233 in 1994 and 
2001 to determine whether contaminants were present. The locations and depths of the 2001 
samples were determined using verbal guidance from NMED. The two phases (1994 and 
2001) of confirmatory soil sampling were collected from the ground surface to a maximum 
depth of 5 feet. Sampling at a more extensive variety of depths was not a concern at 
SWMU 233 because no chemical spills have occurred, and neither the concrete ditch nor the 
surrounding soil were stained or discolored. In summary, the design of the confirmatory 
sampling was appropriate and adequate to determine the nature, migration rate, and extent of 
. residual COCs in surface and subsurface soils at SWMU 233. 
IV. Comparison of COGs to Background Screening Levels 
• 
Site history and characterization activities are used to identify potential COCs. The SWMU 233 
NFA proposal describes the identification of COCs and the sampling that was conducted in 
order to determine the concentration levels of those COCs across the site. Generally, COCs 
evaluated in this risk assessment include all detected organic and all radiological and inorganic 
COCs for which samples were analyzed. When the detection limit of an organic compound was 
too high (Le., could possibly cause an adverse effect to human health or the environment), the 
compound was retained. Nondetect organic constituents not included in this assessment were 
found to have detection limits low enough to ensure protection of human health and the _ 
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environment. In order to provide conservatism in this risk assessment, the calculation used 
only the maximum concentration value of each COC found for the entire site. The SNUNM 
maximum background concentration (Dinwiddie September 1997) was selected to provide the 
background screening listed in Tables 4 and 5. Human health nonradiological COCs also were 
compared to SNUNM proposed Subpart S action levels, if applicable (Table 4) (IT July 1994). 
Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium, 
calcium, potassium, and sodium, were not included in this risk assessment (EPA 1989a). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs included 
both organic and inorganic compounds. 
Table 4 lists nonradiological and Table 5 lists radiological COCs for the human health and 
ecological risk assessments at SWMU 233. These tables show the applicable SNUNM 
background concentration screening values (Dinwiddie September 1997, Tharp 1999). 
Tables 4 and 5 are discussed in Section VI.4 with regard to the human health risk assessment 
and in Sections VII.2 and VII.3 with regard to the ecological risk assessment. 
v. Fate and Transport 
The release of COCs at SWMU 233 may have occurred to the surface soil as a result of 
discharge of storm-water runoff from TA-IV. Wind, water, and biota are natural mechanisms of 
COC transport from the primary release point. Because the site is an incised channel with 
surrounding vegetation, wind is unlikely to be a significant mechanism for COC transport from 
the site. 
Water at SWMU 233 is primarily received as storm-water discharge from an outfall located near 
the base of the northern embankment of Tijeras Arroyo. Storm-water runoff from TA-IV is 
channeled to this outfall via a pipe that discharges to an open drain connected to a second pipe 
that discharges near the base of the embankment. Below the outfall, this water flows through 
an open, unlined channel to Tijeras Arroyo. Additional water is received directly as precipitation 
(rain and occasionally snow). Based upon the average rainfall measured at the nearby 
Albuquerque International Sunport, the site receives approximately 8.1 inches of precipitation 
per year. Because of the slope of the open channel, surface water readily flows from the site, 
allowing little time to infiltrate. However, the coarse nature of the soil in the channel allows for 
rapid infiltration and percolation of surface water near the soil surface. 
Water that infiltrates into the soil will continue to percolate through the soil until field capacity is 
reached. COCs may be leached deeper into the subsurface soil with this percolation. Most of 
this water (95 to 99 percent) will be lost through evapotranspiration. Because of the low annual 
precipitation, high evapotranspiration rates, and depth to groundwater at this site (in excess of 
270 feet bgs), infiltration and percolation are not expected to be sufficient to leach COCs into 
groundwater. 
COCs in the soil at this site can enter the food chain via uptake by plant roots. These 
COCs may be transported to the aboveground tissues and then may be either consumed by 
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Table 4 
N6nradiological COCs for Human Health and Ecological Risk Assessments at SWMU 233 with 
Comparison to the Associated SNLlNM Background Screening Value, BCF, Log Kow 
Is Maximum COC 
Concentration Less 
Than or Equal to the 
Maximum SNUNM Background Applicable SNUNM 
Concentration Concentration BCF Log Kow (for organic Bioaccumulator?b Background 
COC Name (mglkg) (mglkg)a Screening Value? (maximum aquatic) COCs) (BCF>40, log Kow>4) 
Arsenic 5.1 4.4 No 44G NA Yes 
Barium 210 200 No 170d NA Yes 
Beryllium 0.555 0.80 Yes 19G NA No 
Cadmium 2.3 <1 No 64c NA Yes 
Chromium, total 11 J 16.2 Yes 16G NA No 
Chromium VI 0.143 J NC Unknown 16c NA No 
Lead 12 11.2 No 49c NA Yes 
Mercury 0.02g <0.1 Unknown 5500c NA Yes 
Selenium 0.13g <1 Unknown 800f NA Yes 
Silver 0.228 J <1 Unknown 0.5c NA No 
Acenaphthene 0.033 J NA NA 38ge 3.92e Yes 
Anthracene . 0.044 J NA NA 917G 4.45c Yes 
Benzo(a)anthracene 0.236 NA NA 10,000e 5.61e Yes 
Benzo(a)pyrene 0.282 NA NA 3,000c 6.04c Yes 
Benzo(b)fluoranthene 0.291 NA NA - 6.124e Yes 
Benzo(ghi)perylene 0.237 NA NA 58,884e 6.58e Yes 
Benzo(k)fluoranthene 0.251 NA NA 93,325e 6.84e Yes 
Bis (2-elhylhexyl) phthalate 1.0 NA NA 851h 7.6e Yes 
Carbazole 0.0126 J NA NA - - -
2-Chlorophenol . 0.00766 J NA NA 214h 2.15h Yes 
Chrysene 0.316 NA NA 18,000e 5.91 e Yes 
Di-n-butyl phthalate 0.21 J NA NA 6,761 h 4.61e Yes 
Dibenz(a,h)anthracene 0.121 NA NA 51,000e 6.50e Yes 
Refer 10 footnotes at end of table. 
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Table 4 (Concluded) 
Nonradiological COCs for Human Health and Ecological Risk Assessments at SWMU 233 with 
Comparison to the Associated SNUNM Background Screening Value, BCF, Log Kow 
Is Maximum cac 
Concentration Less 
Than or Equal to the 
Maximum SNUNM Background Applicable SNUNM 
Concentration BCF Log Kow (for organic 
, 
Bioaccumulator?b Concentration Background 
COCName (mg/kg) (mg/kg)a Screening Value? (maximum aquatic) COCs) (BCF>40, log Kow>4) 
Dibenzofuran 0.00494 J NA NA 
Fluoranthene 0.345 NA NA 
Fluorene 0.00732 J NA NA 
Indeno(I,2,3-c,d)pyrene 0.206 NA NA 
2-Methylnaphthalene 0.0053 J NA NA 
Naphthalene 0.086J NA NA 
Phenanthrene 0.110 NA NA 
pyrene 0.418 NA NA 
Note: Bold indicates the COCs that exceed the background screening levels andlor are bioaccumulators. 
aFrom Dinwiddie (September 1997) Tijeras Supergroup Soils. 
bNMED (March 1998). 
cYanicak (March 1997). 
dNeumann (1976). 
9Micromedex(1998) 
fCallahan et al. (1979). 
QParameter was nondetect. Concentration is approximately 0.5 of the detection limit. 
hHoward( 1989) 
iHoward (1990) 
BCF = Bioconcentration factor. 
COC 
J 
Kow 
Log 
mglkg 
NA 
NC 
NMED 
SNUNM 
SWMU 
= Constlluent(s) of concern. 
= Estimated value. 
= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Not calculated. 
= New Mexico Environment Department. 
= Sandia National LaboratorieslNew Mexico. 
= Solid Waste Management Unit. 
= Information not available. 
2,8009 4.129 Yes 
12,3029 4.909 Yes 
2,2399 4.189 Yes 
59,4079 6.589 Yes 
2,8009 3.86e Yes 
1,0009 3.309 Yes 
23,800C 4.63c Yes 
36,300c 5.329 Yes 
71 
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Table 5 
Radiological COCs for Human Health and Ecological Risk Assessments at SWMU 233 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 
Is Maximum COC 
SNUNM Concentration Less Than 
Background or Equal to the Applicable Is COC a 
Maximum Concentration SNUNM Background BCF Bioaccumulator?b 
COC Name Concentration (pCi/g) (pCi/g)a Screening Value? (maximum aquatic) 
Th-232 1.3 1.54 Yes 3000e 
U-238 2.4 (MDA) 1.3 No 900e 
U-235 0.28 (MDA) 0.18 No 900e 
H-3 0.005 (MDA) 0:021 e Yes 0 
Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997), North Supergroup Soils (backgrouhd values not calculated for Tijeras). 
bNMED (March 1998). 
cBaker and Soldat (1992). 
dYanicak (March 1997). . 
(BCF>40) 
NOd 
Yes 
Yes 
No 
eThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium background value of 420 pCilL. The pC ilL 
value was converted to the pCi/g value using the assumption of 5 percent soil moisture and a soil density of 1 g/cubic centimeter. 
BCF = Bioconcentration factor. 
COC = Constituent(s} of concern. 
g = Gram(s}. 
L = liter. 
MDA = Minimum detectable activity. 
NMED = New Mexico Environment Department. 
pCi = Picocurie(s). 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
• • • 
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herbivores or returned to the soil as litter. Aboveground litter is capable of transport by wind 
until consumed by decomposer organisms in soil. COCs in plant tissues that are consumed by 
herbivores may be either absorbed into tissues or returned to the soil in feces (either at the site 
or transported from the site by the herbivore). The herbivore may be eaten by a carnivore or 
scavenger and the constituents again will be either absorbed or excreted by the consumer. The 
potential for transport of the constituents within the food chain is dependent upon both the 
mobility of the species that comprise the food chain and the potential for the constituent to 
accumulate in tissues and be transferred across the links in the food chain. The natural 
vegetation at SWMU 233 is grassland; however, this habitat has been highly disturbed from 
construction activities at TA-IV. Because of the small size of the site, the arid environment, and 
the disturbed nature of the habitat, food-chain uptake is not considered to be a potentially 
significant transport mechanism at this site. 
The COCs at SWMU 233 include both inorganic and organic constituents. The inorganic 
constituents include both radiological and non radiological analytes. The inorganic COGs are 
elemental in form and generally are not considered to be degradable. Radiological COGs, 
however, undergo decay to stable isotopes or radioactive daughter elements. Other 
transformations of inorganic constituents may include changes in valence (oxidation/reduction 
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from 
soil to selena-amino acids in plants). The rate of such processes will be limited by the arid 
environment at this site. Organic GOGs may be degraded through photolysis, hydrolysis, and 
biotransformation. Photolysis requires light, and therefore takes place in the air, at the ground 
surface, or in surface water. Hydrolysis includes chemical transformations in water and may 
occur in the soil solution. Biotransformation (i.e., transformation due to plants, animals, and 
microorganisms) may occur; however, biological activity may be limited by the aridity of the 
environment at this site. Some organic GaGs may be lost through volatilization. 
Table 6 summarizes the fate and transport processes that may occur at SWMU 233. Because 
the site includes an open channel for storm-water runoff from TA-IV, the potential for GOG 
transport via surface-water runoff is high. COCs that have leached into the subsurface soil will 
be protected from transport caused by surface-water flow. The potential for significant 
transport by wind is low and the potential for GaGs to leach into groundwater is very low due to 
the depth to groundwater and the arid environment. The site is open to use by wildlife, and 
some vegetation occurs at the site; therefore, uptake into the food chain is possible, but the 
small size of the site makes this an insignificant transport mechanism for GOGs. The potential 
for significant loss of GaGs by degradation and/or transformation is generally low; however, 
some orgariic constituents may be lost near the soil surface through volatilization. 
Table 6 
Summary of Fate and Transport at SWMU 233 
Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes High 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 
SWMU = Solid Waste Management Unit. 
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VI. Human Health Risk Screening Assessment 
VI.1 Introduction 
The human health risk screening assessment of this site includes a number of steps that 
culminate in a quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed include the following: 
Step 1. Site data are described that provide information on the potential GaGs, as well as the 
relevantphysical characteristics and P!oJ)erties of the site. 
Step 2. Potential pathways are idenlified by which a representalive population might be exposed to 
the GaGs. 
Step 3. The potential intake of these GaGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach includes two screening 
procedures. One screening procedure compares the maximum concentration of the GOG 
to an SNUNM maximum background screening value. GaGs that are not eliminated 
during the first screening procedure are subjected to a second screening procedure that 
compares the maximum concentration of the GOG to the SNUNM proposed Subpart S 
action level. 
Step 4. Toxicological parameters are identified and referenced for GaGs that were not eliminated 
durinQ the screeninQ steps. 
Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological GaGs and background. For radiological GaGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on·site contaminant values. This background subtraction only applies when a 
radiological GOG occurs as contamination and exists as a natural background 
radionuclide. 
Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and DOE to determine whether further evaluation and 
potential site cleanup are required. Nonradiological GOG risk values also are compared to 
backQround risk so that an incremental risk can be calculated. 
Step 7. Uncertainties reQardinQ the contents of the previous steps are addressed. 
VI.2 Step 1. Site Data 
Section I of this risk assessment provides the site description and history for SWMU 233. 
Section II presents the argument that DOOs were satisfied. Section III describes the 
determination of the nature, rate, and extent of contamination. 
VI.3 Step 2. Pathway Identification 
SWMU 233 has been designated with a future land use scenario of industrial (DOE et al 
September 1995) (see Appendix 1 for default exposure pathways and parameters).' Because of 
the location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiological and 
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. No water pathways to the groundwater 
are considered. Depth to groundwater at SWMU 233 is approximately 270 feet bgs. Because 
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of the lack of surface water or other significant mechanisms for dermal contact, the dermal 
exposure pathway is not considered to be significant. No intake routes through plant, meat, or 
milk ingestion are considered appropriate for the industrial land use scenario. However, plant 
uptake is considered for the residential land use scenario. 
Pathway Identification 
Nonradiological Constituents Radiological Constituents 
Soil inQestion Soil inQestion 
Inhalation (dust and volatiles) Inhalation (dust and volatiles) 
Plant uptake (residential only) Plant uptake (residential only) 
Direct gamma 
VI.4 Step 3. COC Screening Procedures 
This section discusses Step 3, which includes the two screening procedures. The first 
screening procedure compared the maximum COC concentration to the background screening 
level. The second screening procedure compared maximum COC concentrations to SNUNM 
proposed Subpart S action levels. This second procedure was applied only to COCs that were 
not eliminated during the first screening procedure. 
VI.4.1 Background Screening Procedure 
VIA.1.1 Methodology 
Maximum concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening levels for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Table 10 (Section VI.6.2). Only the COGs 
that either were detected above their respective SNUNM maximum background screening 
levels or did not have either a quantifiable or a calculated background screening level were 
considered in further risk assessment analyses. 
For radiological GOCs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environmenf' (DOE 1993). Radiological GOGs that did not have a background value and were 
detected above the analytical minimum detectable activity were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological GOGs. 
VIA. 1.2 Results 
Tables 4 and 5 present maximum COC concentrations at SWMU 233 that were compared to 
the SNUNM maximum background values (Dinwiddie September 1997) for the human health 
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risk assessment. For the nonradiological COCs, four constituents were measured at 
concentrations greater than their respective background values. Four nonradiological COCs a 
had no quantifiable background concentration, so it is not known whether those COCs .. 
exceeded background concentrations. Twenty-one COCs were organic compounds that do not 
have corresponding calculated background concentrations. 
The maximum concentration value for lead is 12 milligrams (mg) per kilogram (kg). The EPA 
intentionally does not provide any human health toxicological data on lead; therefore, no risk 
parameter values could be calculated. However, NMED guidance for lead screening 
concentrations for construction and industrial land use scenarios are 750 and 1500 mg/kg, 
respectively (Olson and Moats March 2000). The EPA screening guidance value for a 
residential land use scenario is 400 mg/kg (Laws July 1994). The maximum concentration 
value for lead at this site is less than all the screening values; therefore, lead is eliminated from 
further consideration in the human health risk assessment. 
For the radiological COCs, two constituents (U-235 and U-238) exhibited maximum activity 
concentrations or minimum detectable activity slightly greater than their respective background 
values. 
V1.4.2 Subpart S Screening Procedure 
VI.4.2.1 Methodology 
The maximum concentrations of nonradiological COCs not eliminated during the background 
screening process were compared with action levels (IT July 1994) calculated using methods 
and equations promulgated in the proposed RCRA Subpart S (EPA 1990) and Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989a) documentation. Accordingly, all 
calculations were based upon the assumption that receptor doses from both toxic and 
potentially carcinogenic compounds result most significantly from ingestion of contaminated 
soil. Because all of the samples were taken from the surface and near-surface soils, this 
assumption is considered valid. If there were ten or fewer COCs, and each had a maximum 
concentration of less than 1/10 the action level, then the site was judged to pose no significant 
health hazard to humans. If there were more than ten COCs, then the Subpart S screening 
procedure was not performed. 
VI.4.2.2 Results 
Table 4 indicates that more than ten COCs failed the background screening procedure. 
Therefore, the Subpart S screening procedure was not performed. Thus, all constituents that 
exceeded the background screening values were carried forward in the risk assessment 
process, and an individual hazard quotient (HQ), cumulative HI, and excess cancer risk value 
were calculated for each COCo 
Because radiological COCs have no predetermined action levels analogous to proposed 
Subpart S levels, this step in the screening process was not performed for radiological COCs . 
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VI.5 Step 4. Identification of Toxicological Parameters 
Tables 7 (nonradiological) and 8 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COCs in Table 9 were from the Integrated Risk Informatioh System (IRIS) (EPA 
1998a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the 
Region 9 (EPA 1996) and Region 3 (EPA 1997b) electronic databases. Dose conversion 
factors (DCFs) u.sed in determining the excess TEDE values for radiological COCs for the 
individual pathways were the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: 
VI.6 
• DCFs for ingestion and inhalation are taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988a). 
• DCFs for surface contamination (contamination on the surface of the site) were 
taken from DOElEH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 
• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, Data Collection Handbook to Support Modeling 
the Impacts of Radioactive Material in Soil (Yu et al. 1993b). 
Step 5. Exposure Assessment and Risk Characterization 
Section VL6.1 describes the exposure assessment for this risk assessment. Section VI.B.2 
provides the risk characterization, including both the HI and excess cancer risk for both the 
potential nonradiological COCs and associated background for industrial and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs for both industrial and residential land uses. 
V1.6.1 Exposure Assessment 
Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for nonradiological COCs are based upon the RAGS (EPA 1989a). Parameters are 
based upon information from the RAGS (EPA 1989a), as well as other EPA guidance 
documents, and reflect the reasonable maximum exposure (RME) approach advocated by the 
RAGS (EPA 1989a). For radiological COCs, the coded equations provided in RESRAD 
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Table 7 
Toxicological Parameter Values for SWMU 233 Nonradiological COCs 
SFo SFinh 
RfDo RfDinh (mg/kg- (mg/kg- Cancer 
COC Name (mg/k~,-"d) Confidence" (mg/kg-d) Confidence" dayy1 dayy1 Classb 
Arsenic 3E-4c M - - 1.5E+Oc 1.5E+1c A 
Barium 7E-2c M 1.4E-4d - - - -
Cadmium 5E-4C H 5.7E-5d - - 6.3E+Oc 81 
Chromium VI 5E-3c L - - - 4.2E+1c A 
Mercury 3E-4e - a.6E-5c M - - D 
Selenium 5E-3c H - - - - D 
Silver 5E-3c L - - - - D 
Acenaphthene 6E-2c L 6E-2d - - - -
Anthracene 3E-1 c L 3E-1 d - - - D 
Benzo(a) - - - - 7.3E-1d 7.3E-1 d -
anthracene 
Benzo(a) - - - - 7.3E+Oc 7.3E+Od B2 
pyrene 
Benzo(b) - - - - 7.3E-1d 7.3E-1 d B2 
fluoranthene 
Benzo(ghi) - - - - 7.3E+Od 7.3E+Od 82 
peryleneg 
Benzo(k) - - - - 7.3E-2d 7.3E-2d B2 
fluoranthene 
Bis (2- 2E-2d - 2.2E-2d - 1.4E-2d 1.4E-2d -
ethylhexyl) 
phthalate 
Carbazole - - - - 2E-2e 2E-2d 82 
2- 5E-3c L 5E-3d - - - - • Chlorophenol 
Chrysene - - - - 7.3E-3d 7.3E-3d B2 
Di-n-butyl 1 E-1c L 1E-1d - - - 0 
phthalate 
Dibenz(a,h) - - - - 7.3E+Od 7.3E+Od B2 
anthracene . 
Dibenzofuran 4E-3d - 4E-3d - - - D· 
Fluoranthene 4E-2c L 4E-2d - - - D 
Fluorene 4E-2c L 4E-2d - - - D 
Indeno(1,2,3-
- - - - 7.3E-1d 7.3E-1d 82 
c,d)pvrene 
2-Methylnaph- 4E-21 - - - - - -
thalene 
Naphthalene 4E-2d - 4E-2d - - - D 
Phenanthreneh 3E-1 c L 3E-1 d - - - D 
Pyrene 3E-2c L 3E-2d - - - D 
Refer to footnotes at end of table. 
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Table 7 (Concluded) 
Toxicological Parameter Values for SWMU 233 Nonradiological COCs 
·Confidence associated with IRIS (EPA 1998a) database values. Confidence: L = low, M = medium, H = high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989a) taken from IRIS (EPA 1998a), with 
the exception of carbazole, which was taken from HEAST (EPA 1997a): 
A = Human carcinogen. 
S1 = Probable human carcinogen. limited human data available. 
S2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in 
humans. 
D = Not classifiable as to human carcinogenicity. 
"Toxicological parameter values from IRIS electronic database (EPA 1998a). 
ctroxicological parameter values from EPA Region 9 electronic database (EPA 1996). 
eToxicological parameter values from HEAST database (EPA 1997a). 
'Toxicological parameter values from EPA Region 3 electronic database (EPA 1997b). 
9Senzo(ghi)perylene does not have toxicological parameter values. Dibenz(a,h)anthracene used as a surrogate. 
hPhenanthrene does not have toxicological parameter values. Anthracene used as a surrogate. 
coe = Constituent(s) of concern. 
EPA = U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mg/kg-day)"1 = Per milligram per kilogram per day. 
RfDinh = Inhalation chronic reference dose. 
RfDo = Oral chronic reference dose. 
SFinh = Inhalation slope factor. 
SF 0 = Oral slope factor. 
SWMU = Solid Waste Management Unit. 
= Information not available. 
Table 8 
Radiological Toxicological Parameter Values for SWMU 233 COCs Obtained from 
RESRAD Risk Coefficientsa 
SFo SFinh SFev 
COC Name (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 
U-23B 6.20E-11 1.20E-OB 6.60E-OB A 
U-235 4.70E-11 1.30E-OB 2.70E-07 A 
aFrom Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989a): A = Human carcinogen 
for high dose and high dose rate (Le., greater than 50 rem per year). For low-level environmental 
exposures, the carcinogenic effect has not been observed and documented. 
1/pCi = One per picocurie. 
COC = Constituent(s) 01 concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr= Gram(s) per picocurie per year. 
SF ev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 
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Table 9 
Risk Assessment Values for SWMU 233 Nonradiological COCs 
Industrial Land Use Residential Land Use 
Maximum Scenario· Scenario· 
Concentration Hazard Cancer Hazard Cancer 
COC Name (mg/kg) Index Risk Index Risk 
Arsenic 5.1 0.02 3E-6 0.29 6E-5 
Barium 210 0.00 - 0.03 -
Cadmium 2.3 0.00 8E-10 1.88 1 E-9 
Chromium VI 0.143 J 0.00 3E-10 0.00 5E-1O 
Mercury 0.02b 0.00 - 0.03 -
Selenium 0.13b 0.00 - 0.05 -
Silver 0.228 J 0.00 - 0.01 -
Acenaphthene 0.033 J 0.00 - 0.00 -
Anthracene 0.044 J 0.00 - 0.00 -
Benzo(a)anthracene 0.236 0.00 6E-8 0.00 8E-7 
Benzo{a)pyrene 0.282 0.00 7E-7 0.00 7E-6 
Benzo b)fluoranthene 0.291 0.00 8E-8 0.00 7E-7 
Benzo 19h i)perylene 0.237 0.00 6E-7 0.00 8E-6 
Benzo k}fluoranthene 0.251 0.00 6E-9 0.00 6E-8 
Bis(2-ethylhexyl) 1.0 0.00 5E-9 0.00 4E-8 
phthalate 
Carbazole 0.0126 J 0.00 9E-11 0.00 6E-6 
2-Chlorophenol 0.00766 J 0.00 - 0.00 -
Chrysene 0.316 0.00 9E-10 0.00 1 E-8 
Di-n-butyl phthalate 0.21 0.00 - 0.00 -
Dibenz a,h)anthracene .0.121 0.00 3E-7 0.00 4E-6 
Dibenzofuran 0.00494 J 0.00 - 0.00 -
Fluoranthene 0.345 0.00 - 0.00 -
Fluorene 0.00732 J 0.00 - 0.00 -
Indeno(1,2,3-c,d) 0.206 0.00 5E-8 0.00 4E-7 
.pyrene 
2-Methj!lnaphthalene 0.0053 J 0.00 - 0.00 -
Naphthalene 0.086 J 0.00 - 0.00 -
Phenanthrene 0.110 0.00 - 0.00 -
Pyrene 0.418 0.00 - 0.00 -
Total 0.02 SE-6 2 9E-S 
"From EPA (1989a). 
bparameter was nondetect. Concentration assumed to be approximately 0.5 of detection limit. 
COC = Constituent(s) of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated value. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
= Information not available. 
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computer code are used to estimate the incremental TEDE and cancer risk for individual 
exposure pathways. Further discussion of this process is provided in the Manual for 
Implementing Residual Radioactive Material Guidelines Using RESRAD (Yu et al. 1993a). 
Although the designated land use scenario is industrial for this site, risk and TEDE values for a 
residential land use scenario also are presented only to provide perspective of potential risk to 
human health under the more restrictive land use scenario. 
V1.6.2 Risk Characterization 
Table 9 shows an HI of 0.02 and an estimated excess cancer risk of SE-6 for the SWMU 233 
nonradiological COCs under the designated industrial land use scenario. The numbers 
presented include exposure from soil ingestion as well as dust and volatile inhalation for 
nonradiological COCs. Table 10 shows an HI of 0.01 and an estimated excess cancer risk of 
2E-6, assuming the maximum background concentrations of the SWMU 233 associated 
background constituents for the designated industrial land use scenario. 
Table 10 
Risk Assessment Values for SWMU 233 Nonradiological Background Constituents 
Industrial Land Use 
Background Scenariob 
Concentrationa Hazard Cancer 
COC Name (mg/kg) Index Risk 
Arsenic 4.4 0.01 2E-6 
Barium 200 0.00 -
Cadmium <1 - -
Chromium VI NC - -
Mercury <0.1 - -
Selenium <1 - -
Silver <1 - -
Total 0.Q1 2E-6 
aFrom Dinwiddie (September 1997). Tijeras Supergroup Soils. 
bFrom EPA (1989a). 
COC = Constituent(s) of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU = Solid Waste Management Unit. 
= Information not available. 
Residential Land Use 
Scenariob 
Hazard Cancer 
Index Risk 
0.25 5E-5 
0.03 -
- -
-
-
- -
- -
- -
0.3 SE-S 
For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, an incremental TEDE of 2.06E-2 millirem (mrem) per year 
(/yr) was calculated. In accordance with EPA guidance found in Office of Solid Waste and 
Emergency Response Directive No. 9200.4-18 (EPA 1997c). an incremental TEDE of 
15 mrem/yr was used for the probable land use scenario (industrial in this case); the calculated 
dose value for SWMU 233 for the industrial land use scenario was well below this guideline. 
The estimated excess cancer risk was 2.2E-7. 
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For the residential land use scenario, the HI was 2 and the excess cancer risk was 9E-5 for the 
nonradiological COCs (Table 9). The numbers in the table include exposure from soil ingestion, 
dust and volatile inhalation, and plant uptake. Although the EPA (EPA 1991) generally 
recommends that inhalation not be included in a residential land use scenario, this pathway was 
evaluated because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways were not considered (see Appendix 1). Table 10 
shows that for the SWMU 233 associated background constituents, the HI is 0.3 and the 
estimated excess cancer risk is 5E-5. 
For the radiological COCs, the incremental TEDE for the residential land use scenario was 
5.2E-2 mrem/yr. The guideline being used was an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for SWMU 233 under the residential land use scenario was well 
below this guideline. Consequently, SWMU 233 is eligible for unrestricted radiological release 
because the residential land use scenario resulted in an incremental TEDE of less than 
75 mrem/yr to the on-site receptor. The estimated excess cancer risk was 3.4E-7. The excess 
cancer risk from the nonradiological COCs and the radiological COCs is not additive, as noted 
in the RAGS (EPA 1989a). 
Vi.7 Step 6. Comparison of Risk Values to Numerical Guidelines 
The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the a 
residential land use scenario. .. 
For the industrial land use scenario the HI for nonradiological COCs was 0.02 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989a]). Excess cancer risk was 
estimated at 5E-6. NMED Guidance states that cumulative excess lifetime cancer risk must be 
less than 1 E-5 (Bearzi January 2001); thus, the excess cancer risk for this site is below the 
suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land use scenarios. Assuming the industrial land use scenario, for nonradiological 
COCs the HI was 0.01 and the estimated excess cancer risk was 2E-6. Incremental risk is 
determined by subtracting risk associated with background from potential COC risk. These 
numbers were not rounded before the difference was determined and, therefore, may appear to 
be inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background concentrations are assumed 
to have an HQ of 0.00. Incremental HI was 0.01 and estimated incremental cancer risk was 
2.80E-6 for the industrial land use scenario. Both the incremental HI and excess cancer risk to 
human health from nonradiological COCs were below proposed guidelines under the industrial 
land use scenario. 
For the industrial land use scenario, incremental TEDE was 2.06E-2 mrem/yr for radiological 
COCs, which is significantly less than EPA's numerical guideline of 15 mrem/yr. Incremental 
estimated excess cancer risk was 2.2E-7. 
AU11·02IW PISNL:rs5176.doc F-20 301462.229.05111271025:06 PM 
• 
RISK SCREENING ASSESSMENT FOR SWMU 233 11127/2002 
For the residential land use scenario, the calculated HI for nonradiological GOGs was 2, which 
is above the numerical guidance. Excess cancer risk was estimated at 9E-5. NMED Guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001); thus, the excess cancer risk for this site is above the suggested acceptable risk value. 
The HI for associated background for the residential land use scenario was 0.3; the estimated 
excess cancer risk was 5E-5. The incremental HI was 2.01 and the estimated incremental 
cancer risk was 3.70E-5 for the residential land use scenario. Both the incremental HI and 
excess cancer risk to human health from nonradiological GOGs were above proposed 
guidelines under the residential land use scenario. 
The incremental TEDE for a residential land use scenario from the radiological constituents was 
5.2E-2 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The estimated excess cancer risk was 3.4E-7. 
VI.8 Step 7. Uncertainty Discussion 
The determination of the nature, rate, and extent of contamination at SWMU233 was based 
upon an initial conceptual model that was validated with confirmatory soil sampling conducted 
across the site. The sampling was implemented in accordance with the SAP and FIP. The 
DOOs in the SAP and FIP are considered appropriate for use in the SWMU 233 risk screening 
assessments. The analytical data, based upon sample location, density, and depth, are 
representative of the site. The analytical results satisfy the DOOs and were verified/validated in 
accordance with SNUNM procedures. The QA/QG findings demonstrate that the analytical 
data were adequate in quality. Therefore, there is no uncertainty associated with the data 
quality used to perform the risk screening assessment at SWMU 233. 
Because of the location, history of the site, and future designated land use (DOE et al 
September 1995), there is low uncertainty in both the land use scenario and the potentially 
affected populations that were considered in performing the risk assessment analysis. 
Because the GOGs are found in surface and near-surface soils, and because of the location 
and physical characteristics of the site, there is little uncertainty in the exposure pathways 
relevant to the analysis. 
An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations were conservative and that calculated intakes were 
probably overestimates. Maximum measured values of GOG concentrations were used to 
provide conservative results. 
Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 1998a), the 
HEAST (EPA 1997a), and the EPA Region 9 (EPA 1996) and Region 3 (1997c) electronic 
databases. Where values are not provided, information is not available from these sources. 
Because of the conservative nature of the RME approach, uncertainties in toxicological values 
are not expected to change the conclusion from the risk assessment analysis. 
Both the human health HI and excess cancer risk for the nonradiological GOGs were 
acceptable compared to established numerical guidance considering the industrial land use 
scenario. 
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For radiological COCs, the conclusion of the risk assessment was that potential effects on 
human health for both industrial and residential land use scenarios were within guidelines and 
represent only a small fraction of the estimated 360 mrem/yr received by the average U.S. 
population (NCRP 1987). 
The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 
VI.9 Summary 
SWMU 233 sampling identified COCs consisting of some inorganic, organic and radiological 
compounds. Because of the location of the site, the designated industrial land use scenario, 
and the nature of contamination, potential exposure pathways evaluated for this site included 
soil ingestion as well as dust and volatile inhalation for chemical constituents, and soil ingestion, 
dust inhalation, and direct gamma exposure for radionuclides. Plant uptake was included as an 
exposure pathway for the residential land use scenario. 
Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the industrial land use scenario the HI (0.02) was 
significantly less than the accepted numerical guidance from EPA. Excess cancer risk (5E-6) 
was also below the acceptable risk value provided by NMED for an industrial land use scenario 
(Bearzi January 2001). The incremental HI was 0.01, and the incremental cancer risk was 
2.80E-6 for the industrial land use scenario. 
Incremental TEDE and corresponding estimated cancer risk from radiological COCs were much 
less than EPA guidance values; the estimated TEDE was 2.06E-2 mremlyr for the industrial 
land use scenario. This value was much less than the numerical guidance of 15 mremlyr in 
EPA guidance (EPA 1997c). The corresponding incremental estimated cancer risk value was 
2.2E-7 for the industrial land use scenario. Furthermore, the incremental TEDE for the 
residential land use scenario that results from a complete loss of institutional control was only 
5.2E-2 mrem/yr with an associated risk of 3.4E-7. The guideline for this scenario is 75 mremlyr 
(SNUNM February 1998). Therefore, SWMU 233 is eligible for unrestricted radiological 
release. 
Uncertainties associated with the calculations are considered to be small relative to the 
conservatism of the risk assessment analysis. Therefore, it is concluded that this site poses no 
significant risk to human health under the industrial land use scenario. 
VII. Ecological Risk Screening Assessment 
VII.1 Introduction 
This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPEC) in soils at SWMU 233. A component of the NMED Risk-Based 
• 
Decision Tree (NMED March 1998) is to conduct an ecological screening assessment that .. 
corresponds with that presented in EPA's Ecological Risk Assessment Guidance for Superfund ~ 
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(EPA 1997d). The current methodology is tiered and contains an initial scoping assessment 
followed by a more detailed screening assessment. Initial components of NMED's decision tree 
(a discussion of DOOs, data assessment, and evaluations of bioaccumulation and fate and 
transport potential) are addressed in previous sections of this report. Following the completion 
of the scoping assessment, a determination is made as to whether a more detailed examination 
of potential ecological risk is necessary. If deemed necessary, the scoping assessment 
proceeds to a screening assessment, whereby a more quantitative estimate of ecological risk is 
conducted. Although this assessment incorporates conservatisms in the estimation of 
ecological risks, ecological relevance and professional judgment also are used as 
recommended by the EPA (EPA 1998b) to ensure that predicted exposures of selected 
ecological receptors reflect those reasonably expected to occur at the site. 
VI1.2 Scoping Assessment 
The scoping assessment focuses primarily on the likelihood of biota at or adjacent to the site to 
be exposed to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum concentrations detected to 
background concentrations, examination of bioaccumulation potential, as well as fate and 
transport potential. A scoping risk-management decision (Section VI1.2.4) involves 
summarizing the scoping results and determining whether further examination of potential 
ecological impacts is necessary. 
VII.2.1 Data Assessment 
As indicated in Section IV (Tables 4 and 5), inorganic constituents in soil within the 0- to 5-foot-
depth interval that either exceeded background or did not have a background screening 
concentration were as follows: 
• Arsenic 
• Barium 
• Cadmium 
• Chromium VI 
• Lead 
• Mercury 
• Selenium 
• Silver 
• U-235 
• U-238. 
Organic analytes detected in soil were as follows: 
• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• 8enzo(b)fluoranthene 
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• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl)phthalate 
• Carbazole 
• 2-Chlorophenol 
• Chrysene 
• Dibenz(a,h)anthracene 
• Dibenzofuran 
• Di-n-butyl-phthalate 
• Fluoranthene 
• Fluorene 
• Indeno(1,2,3-cd)pyrene 
• 2-Methylnaphthalene 
• Naphthalene 
• Phenanthrene 
• pyrene. 
V11.2.2 Bioaccumulation 
Among the COPECs listed in Section V11.2.1 , the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 4 and 5): 
• Arsenic 
• Barium 
• Cadmium 
• Lead 
• Mercury 
• Selenium 
• U-235 
• U-238 
• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl)phthalate 
• 2-Chlorophenol 
• Chrysene 
• Dibenz(a,h)anthracene 
• Dibenzofuran 
• Di-n-butyl-phthalate 
• Fluoranthene 
11127/2002 
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• Fluorene 
• Indeno(1,2,3-cd)pyrene 
• 2-Methylnaphthalene 
• Naphthalene 
• Phenanthrene 
• Pyrene. 
It should be noted, however, that as directed by the NMED (NMED March 1998), 
bioaccumulation for inorganic constituents is assessed exclusively based upon maximum 
reported bioconcentration factors (BCF) for aquatic species. Because only aquatic BCFs are 
used to evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species 
is likely to be overpredicted. 
V11.2.3 Fate and Transport Potential 
The potential for the COPECs to migrate from the source of contamination to other media or 
biota is discussed in Section V. As noted in Table 6 (Section V), wind is expected to be of low 
significance as a transport mechanism for COPECs at this site, and surface-water runoff is 
potentially of high significance. Migration to groundwater is not anticipated. Food chain uptake 
is expected to be of low significance. Degradation (decay) and transformation of the inorganic 
COPECs and radionuclides are expected to be of low significance, but some organic COPECs 
may be lost through volatilization. 
V11.2.4 Scoping Risk-Management Decision 
Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways may be associated with this SWMU and that COPECs also exist 
at the site. As a consequence, a screening assessment was deemed necessary to predict the 
potential level of ecological risk associated with the site. 
VII..3 Screening Assessment 
As concluded in Section VI 1.2.4, both complete ecological pathways and COPECs are 
associated with this SWMU. The screening assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 
Components within the screening assessment include the following: 
• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 
• Exposure Estimation-provides a quantitative estimate of potential exposure. 
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• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 
• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 
• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 
• Risk Interpretation-evaluates ecological risk in terms of HOs and ecological 
significance. 
• Screening Assessment SCientific/Management Decision Point-presents the 
decision to risk managers based upon the results of the screening assessment. 
Problem Formulation 
Problem formulation is the initial stage of the screening assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a screening assessment) 
are presented in the "Predictive Ecological Risk Assessment Methodology for SNUNM ER 
Program" (IT July 1998) and are not duplicated here. • 
VI/.3.1.1 Ecological Pathways and Setting 
SWMU 233 is approximately 0.03 acre in size. The site is located in an area dominated by 
grassland habitat. The site itself is an open drainage channel on the lower slope of the 
northern embankment of Tijeras Arroyo. This slope contains fill material that covers the original 
soil surface. The vegetation consists primarily of ruderal and early successional grassland 
plants. Although the habitat grades into the riparian scrubland habitat of Tijeras Arroyo, this 
habitat is not well developed on the site due to the steepness of the slope of the embankment 
and ephemeral nature of the flows (primarily outflow from the T A-IV storm-water system). The 
site is open to use by wildlife and does not contain perennial surface water. A sensitive species 
survey of the site was conducted in 1994 (IT February 1995). No threatened, endangered, or 
other sensitive species were found within this SWMU. 
Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in surface soil. It was assumed that direct uptake of COPECs from the soil is the 
major route of exposure for plants and that exposure of plants to wind-blown soil is minor. 
Exposure modeling for the wildlife receptors was limited to the food and soil ingestion 
pathways, and external radiation. Because of the lack of surface water at this site, exposure to 
COPECs through the ingestion of surface water was considered insignificant. Inhalation and 
dermal contact also were considered inSignificant pathways with respect to ingestion (Sample 
and Suter 1994). Groundwater is not expected to be affected by COCs at this site. 
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VII.s.f.2 COPECs 
Discharge of storm-water runoff from T A-IV is the potential source of the COPECs associated 
with the soils at SWMU 233. Inorganic and organic COPECs identified for SWMU 233 are 
listed in Section VI1.2.1. The inorganic COPECs include both radiological and nonradiological 
analytes. The inorganic analytes were screened against background concentrations and those 
that exceeded the approved SNUNM background screening levels or did not have associated 
quantified background screening levels (Dinwiddie September 1997) for the area were 
considered to be COPECs. Nonradiological inorganics that are essential nutrients, such as 
iron, magnesium, calcium, potassium, and sodium, were not included in this risk assessment as 
set forth by EPA (EPA 1989a). All organic analytes detected were considered to be COPECs 
for the site. In order to provide conservatism, this ecological risk assessment was based upon 
the maximum soil concentrations of the COPECs measured in the surface soil at this site. 
Tables 4 and 5 present maximum concentrations for the COPECs. 
VII.S.t.S Ecological Receptors 
A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse (Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
represent a mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNUNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 
V11.3.2 Exposure Estimation 
For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water also 
was considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of 
the total dietary intake. Table 11 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998). 
Although home range also is included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1, implying that all food items and soil ingested come from 
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Table 11 
Exposure Factors for Ecological Receptors at SWMU 233 
Food Intake 
Trophic Body Weight Rate 
Receptor Species Class/Order Level (kg)" (kg!day)b Dietary Com~ositionc 
Deer Mouse Mammalia! Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 
Deer Mouse Mammalia! Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+ Soil at 2% of intake) 
Deer Mouse Mammalia! Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculatus) 
Burrowing owl Aves! Carnivore 1.55E-1f 1.73E-2 Rodents: 100% 
JS~eotyto cunicularic{J Strigiformes (+ Soil at 2% of intake) 
"Body weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dFrom Silva and Downing (1995). 
eEPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
fFrom Dunning (1993). 
gFrom Haug'et a!. (1993). 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
kg!day = Kilogram(s) per day. 
SWMU = Solid Waste Management Unit. 
• 
Home Range 
(acres) 
2.7E-1e 
2.7E-1e 
2.7E-1e 
3.5E+1g 
• 
..... 
..... 
i 
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the site being investigated. The maximum COPEC concentrations measured in surface soil 
samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 
For the radiological dose-rate calculations, the deer mouse was modeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from U-235, and U-238. Internal and external dose rates to the deer 
mouse and the burrowing owl are approximated using modified dose-rate models from DOE 
(DOE 1995) as presented in the ecological risk assessment methodology document for the 
SNUNM ER Project (IT July 1998). Radionuclide-dependent data for the dose rate calculations 
were obtained from Baker and Soldat (1992). The external-dose-rate model examines the total-
body dose-rate to a receptor residing in soil exposed to radionuclides. The soil surrounding the 
receptor is assumed to be an infinite medium uniformly contaminated with gamma-emitting 
radionuclides. The external-dose-rate model is the same for both the deer mouse and the 
burrowing owl. The internal total-body dose-rate model assumes that a fraction of the 
radionuclide concentration ingested by a receptor is absorbed by the body and concentrated at 
the center of a spherical body shape. This provides for a conservative estimate for absorbed 
dose. This concentrated radiation source at the center of the body of the receptor is assumed 
to be a "point" source. Radiation emitted from this point source is absorbed by the body tissues 
to contribute to the absorbed dose. Alpha and beta emitters are assumed to transfer 
100 percent of their energy to the receptor as they pass through tissues. Gamma-emitting 
radionuclides transfer only a fraction of their energy to the tissues because gamma rays interact 
less with matter than do beta or alpha emitters. The external and internal dose-rate results are 
summed to calculate a total dose rate from exposure to U-235, and U-238 in soil. 
Table 12 presents the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 13 shows maximum concentrations in soil and derived concentrations in 
tissues of the various food chain elements that are used to model dietary exposures for each of 
the wildlife receptors. . 
V11.3.3 Ecological Effects Evaluation 
Table 14 provides benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 
The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day also should protect other 
groups within the terrestrial habitat of SWMU 233. 
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Table 12 
Transfer Factors Used in Exposure Models for 
Constituents of Potential Ecological Concern at SWMU 233 
Constituent of Potential 
Ecological Concern 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium VI 
Lead 
Mercury (OrQanic) 
Mercury (lnorQanic) 
Selenium 
Silver 
Organic' 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,ilperylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexvllphthalate 
Carbazole 
2-Chlorophenol 
Chrvsene 
Oibenz(a,h)anthracene 
Oibenzofuran 
Oi-n-butyl phthalate 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
2-Methylnaphthlalene 
Naphthalene 
Phenanthrene 
Pyrene 
aFrom Baes et al. (1984). 
bOefault value. 
cFrom NCRP (January 1989). 
dFrom Stafford et al. (1991). 
eFrom Ma (1982). 
Soil-to-Plant Soil-to-Invertebrate Food-Io-Muscle 
Transfer Factor Transfer Factor Transfer Factor 
4.0E-2a 1.0E+Ob 2.0E-3a 
1.5E-1a 1.0E+Ob 2.0E-4c 
5.5E-1a 6.0E-1d 5.5E-4a 
4.0E-2c 1.3E-1e 3.0E-2c 
9.0E-2c 4.0E-2d B.OE-4c 
1.0E+Oc 1.0E+Ob 2.5E·1 a 
1.0E+Oc 1.0E+Ob 2.5E-1 a 
5.0E-1c 1.0E+Ob 1.0E-1 c 
1.0E+Oc 2.5E-1d 5.0E-3c 
2.1 E-1 2.1E+1 2.1E-4 
1.0E-1 2.2E+1 7.3E-4 
2.2E-2 2.5E+1 1.2E-2 
1.1E-2 2.7E+1 3.BE-2 
6.2E-3 2.BE+1 1.1 E-1 
6.1E-3 2.BE+1 1.2E-1 
4.3E-3 2.9E+1 2.1 E-1 
1.6E-3 3.2E+1 1.3E+0 
3.9E+1 1.3E+1 1.8E-8 
2.2E+0 1.7E+1 3.1E-6 
1.5E-2 2.6E+1 2.3E-2 
6.8E-3 2.8E+1 9.5E-2 
1.6E-1 2.1E+1 3.3E-4 
8.4E-2 2.2E+1 1.1E-3 
5.7E-2 2.3E+1 2.1E-3 
1.5E-1 2.1E+1 3.8E-4 
6.1 E-3 2.8E+1 1.2E-1 
2.3E-1 2.1E+1 1.8E-4 
4.8E-1 1.9E+1 4.7E-5 
8.9E-2 2.2E+1 9.6E-4 
3.3E-2 2.4E+1 5.8E-3 
'Soil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). Soil-to-
invertebrate transfer faclors from equations developed in Connell and Markwell (1990). All three equations are 
based upon the relationship of the transfer factor to the log Kow value of compound. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU = Solid Waste Management Unit. 
. 
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Constituent of Potential 
Ecological Concern 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium VI 
Lead 
Mercury (Organic) 
Mercury Inorganic) 
Selenium 
Silver 
Organic 
Acenaphthene 
Anthracene 
Benzo(a anthracene 
Benzo(a Ipyrene 
Benzo(b fluoranthene 
Benzo (g ,h, i)pe rylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 
2-Chlorop_henol 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
2-Methylnaphthlalene 
Naphthalene 
Phenanthrene 
Pyrene 
Table 13 
Media Concentrationsa for Constituents of 
Potential Ecological Concern at SWMU 233 
Soil Plant Soil 
(maximum)a Foliageb Invertebrateb 
5.1E+O 2.0E-1 5.1E+O 
2.1E+2 3.2E+l 2.1E+2 
2.3E+O 1.3E+O l.4E+O 
1.4E-1 d 5.7E-3 1.9E-2 
1.2E+l 1.lE+O 4.BE-1 
2.0E-2e 2.0E-2 2.0E-2 
2.0E-2e 2.0E-2 2.0E-2 
1.3E-1 e 6.5E-2 1.3E-1 
2.3E-1d 2.3E-1 5.7E-2 
3.3E-2d 6.9E-3 6.BE-1 
4.4E-2d 4.6E-3 9.7E-1 
2.4E-1 5.2E-3 5.9E+O 
2.8E-1 3.2E-3 7.5E+O 
2.9E-1 1.BE-3 B.2E+O 
2.4E-1 1.4E-3 6.7E+O 
2.5E-1 1.1 E-3 7.3E+O 
1.0E+O 1.6E-3 3.2E+1 
1.3E-2d 4.9E-1 1.7E-1 
7.7E-3d 1.7E-2 1.3E-1 
3.2E-1 4.7E-3 B.2E+O 
1.2E-1 8.2E-4 3.4E+O 
4.9E-3d 8.0E-4 1.0E-1 
2.1E-1 d 1.8E-2 4.7E+O 
3.5E-1 2.0E-2 8.0E+O 
7.3E-3d 1.1E-3 1.6E-1 
2.1E-1 1.3E-3 5.8E+0 
5.3E-3d 1.2E-3 1.1 E-1 
8.6E-2d 4.1E-2 1.7E+O 
1.1 E-1 9.8E-3 2.5E+O 
4.2E-1 1.4E-2 1.0E+l 
Deer Mouse 
Tissuesc 
1.7E-2 
7.8E-2 
2.4E-3 
1.4E-3 
2.6E-3 
1.6E-2 
1.6E-2 
3.1E-2 
2.3E-3 
2.2E-4 
1.1E-3 
1.1 E-1 
4.4E-1 
l.4E+O 
1.2E+O 
2.4E+O 
6.5E+1 
1.9E-8 
7.0E-7 
3.0E-1 
5.0E-1 
5.5E-5 
7.9E-3 
2.7E-2 
9.4E-5 
1.0E+O 
3.1E-5 
1.3E-4 
3.7E-3 
9.2E-2 
Bin milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration 
measurements are assumed to have been based upon dry weiglit. Values have been rounded to two significant 
digits after calculation. 
bproduct of the soil concentration and the corresponding transfer factor. 
c8ased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in food and 
soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 3.125 (EPA 1993). 
d8ased upon estimated concentration. 
eparameter was nondetect. Concentration listed is 0.5 of the detection limit. 
EPA = U.S. Environmental Protection Agency. 
SWMU = Solid Waste Management Unit. 
. 
AU11-02lWP/SNL:rs5176.doc F-31 301462.229.0511/27/025:06 PM 
"'Tl , 
w 
I\) 
.. 
Table 14 
Toxicity Benchmarks for Ecological Receptors at SWMU 233 
Mammalian NOAELs 
Test Deer 
Constituent of Potential Plant Mammalian Species Mouse Avian 
Ecological Concern Benchmarka,b Test Speciesc,d NOAELd,e NOAEU,! Test Speciesd 
Inorganics 
Arsenic 10 mouse 0.126 0.133 mallard 
Barium 500 rath 5.1 10.5 chicken 
Cadmium 3 rati 1 1.9 mallard 
Chromium VI 1 rat 3.28 6.42 -
Lead 50 rat 8 15.7 American 
kestrel 
Mercury (Organic) 0.3 rat 0.032 0.063 mallard 
Mercury (Inorganic) 0.3 mouse 13.2 14.0 Japanese quail 
Selenium 1 rat 0.20 0.39 screech owl 
Silver 2 rat 17.Bi 34.8 -
Organic 
Acenaphthene 18k mouse 17.51 18.5 -
Anthracene 18k mouse 100m 106 
-
Benzo(a)anthracene 18k mouse Lon 1.1 -
Benzo(a)pyrene 18k mouse 1.0 1.1 
-
Benzo(b)fluoranthene 18k mouse 1.0n 1.1 
-
Benzo(g,h,i)perylene 18k mouse 1.0" 1.1 -
Benzo(k)fluoranthene 18k mouse 1.0n 1.1 -
Bis(2-ethylhexyl)phthalate - mouse 18.3 19.4 ringed dove 
Carbazole - - - - -
2-Chlorophenol 
- rat 0.50 0.98 -
Chrysene 18k mouse 1.0n 1.1 -
Dibenz(a,h)anthracene 18k mouse 1.0n 1.1 -
Dibenzofuran - . 
- - - -
Di-n-butyl phthalate 200 mouse 550 582 ringed dove 
Refer to footnotes at end of table. 
• 
Avian NOAELs 
Burrowing 
Test Species Owl 
NOAELd,e NOAEU,g 
5.14 5.14 
20.8 20.8 
1.45 1.45 
- -
3.85 3.85 
0.0064 0.0064 
0.45 0.45 
0.44 0.44 
- -
- -
- -
- -
- -
- -
- -
- -
1.1 1.1 
-
-
- -
- -
- -
- -
0.11 0.11 
• 
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Table 14 (Continued) 
Toxicity Benchmarks for Ecological Receptors at SWMU 233 
Constituent of Potential Plant 
Ecological Concern Benchmarka,b 
Fluoranthene 18k 
Fluorene 18k 
Indeno(1,2,3-cd)pvrene 18k 
2-Methylnaphthlalene 18k 
Naphthalene 18k 
Phenanthrene 18k 
~ene 18k 
--'-
aln milligrams per kilogram soil dry weight. 
bFrom Efroymson et al. (1997). 
Mammalian NOAELs 
Test Deer 
Mammalian Species Mouse Avian 
Test SpeclesC,d NOAELd,e NOAELe,f Test Speciesd 
mouse 12.5P 13.2 -
mouse 12.5Q 13.2 
-
mouse· 1.0n 1.1 -
rat 2.45r 4.79 
-
mouse 58 5.3 
-
mouse 1.0n 1.1 -
mouse 7.51 7.939 -
Avian NOAELs 
Test Species 
NOAELd,e 
-
-
-
-
-
-
-
CBody weights (in kilograms) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted). 
dFrom Sample et al. (1996), except where noted. 
eln milligrams per kilogram body weight per day. 
Burrowing 
Owl 
NOAELe,9 
-
-
-
-
-
-
-
fBased upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 
9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL 
independent of body weight. 
hBody weight: 0.435 kilogram. 
iBody weight: 0.303 kilogram. 
iBased upon a rat LOAEL of 89 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.2. 
kFrom Sims and Overcash (1983). 
IEPA (1998a). 
mNOAEL based upon the highest dose (1,000 mg/kg/d, subchronic) (EPA 1989b) and an uncertainty factor of 0.1. 
nlnsufficient toxicity data available for this compound. The NOAEL for benzo(a}pyrene is used as the default. 
°Based upon a subchronic NOAEL of 150 mg/kg/d (Exon and Koller 1982) with an uncertainty factor of 0.1. 
PBased upon subchronic NOAEL of 125 mg/kg/d (EPA 1988b) and an uncertainty factor of 0.1. 
QBased upon subchronic NOAEL of 125 mg/kg/d (EPA 1989c) and an uncertainty factor of 0.1. 
'Test species NOAEL based upon rat NOAEL for pyrene (4.06 mg/kg/d, scaled from mouse NOAEL of 7.5 mg/kg/d) and ratio of LDso 
values (1,630/2,700) from (RTECS, 1997). 
STest species NOAEL based upon mouse NOAEL for pyrene (7.5 mg/kg/d) and ratio of LDso values (533/800) from (RTECS, 1997). 
t8ased upon subchronic NOAEL of 75 mg/kg/d (EPA 1989d) and an uncertainty factor of 0.1. 
..... 
..... 
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EPA = 
LOso = 
LOAEL = 
mg/kg/d = 
NOAEL = 
RTECS = 
SWMU = 
= 
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Table 14 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at SWMU 233 
U.S. Environmental Protection Agency. 
Acute lethal dose to 50 percent of the test population. 
Lowest-observed-adverse-effect level. 
Milligrams per kilogram per day. 
No-observable adverse effect level. 
Registry of Toxic Effects of Chemical Substances. 
Solid Waste Management Unit. 
Insufficient toxicity data. 
• • 
..... 
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V11.3A· Risk Characterization 
Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 15 presents the results of these comparisons. 
HOs are used to quantify the comparison with benchmarks for both plant and wildlife exposure. 
No HOs for plants exceeded unity, although HOs could not be determined for 
bis(2-ethylhexyl)phthalate, carbazole, 2-chlorophenol, or dibenzofuran because of a lack of 
sufficient toxicity information for these COPECs. HOs exceeded unity for arsenic and barium 
for the omnivorous and insectivorous deer mice, and for benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, and chrysene for the insectivorous deer mouse. HOs for carbazole and 
dibenzofuran could not be determined for the insectivorous deer mouse because of a lack of 
sufficient toxicity information. For the burrowing owl, the only HO that exceeded unity was that 
from exposures to bis(2-ethylhexyl)phthalate. HOs for chromium-VI, silver, and all organics 
except bis(2-ethylhexyl)phthalate and di-n-butyl phthalate could not be determined for the 
burrowing owl because of a lack of sufficient toxicity information. As directed by the NMED, His 
were calculated for each of the receptors (the HI is the sum of chemical-specific HOs for all 
pathways for a given receptor). All receptors had total His greater than unity, with a maximum 
HI of 18 for the insectivorous deer mouse. 
Tables 16 and 17 summarize the internal and external dose-rate-model results for U-235 and 
U-238 for the deer mouse and burrowing owl, respectively. The total radiation dose rate was 
predicted to be 4.0E-4 rad/day for the deer mouse and 3.8E-4 rad/day for the burrowing owl. 
The dose rates for both the deer mouse and the burrowin,g owl are less than the benchmark of 
0.1 rad/day. 
V11.3.5 Uncertainty Assessment 
Many uncertainties are associated with the characterization of ecological risks at SWMU 233. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used in order to be more protective of the ecological 
resources potentially affected by the site. Conservatisms incorporated into this risk assessment 
include the use of maximum analyte concentrations measured in soil samples to evaluate risk, 
the use of wildlife toxicity benchmarks based upon NOAEL values, the incorporation of strict 
herbivorous and strict insectivorous diets for predicting the extreme HO values for the deer 
mouse, and the assumption that all food and soil ingested by the wildlife receptors come from 
the site. Each of these uncertainties, which are consistent among each of the SWMU-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 
Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-235 and U-238 are related primarily to those inherent in the radionuclide-specific data. 
Radionuclide-dependent data are measured values that have their associated errors. The 
dose-rate models used for these calculations are based upon conservative estimates of 
receptor shape, radiation absorption by body tissues, and intake parameters. The goal is to 
provide a realistic but conservative estimate of a receptor's internal and external exposure to 
radionuclides in soil. 
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Constituent of Potential 
Ecological Concern 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium VI 
Lead 
Mercury (OrQanic) 
Mercury (inorganic) . 
Selenium 
Silver 
Organic 
Acenaphthene . 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(q,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 
2-Chlorophenol 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Refer to footnotes at end of table. 
Table 15 
Hazard Quotients for Ecological Receptors at SWMU 233 
Deer Mouse Deer Mouse Deer Mouse 
HQ HQ HQ 
Plant HQa (Herbivorous}a (Omnivorous}a (Insectivorous)a 
S.1 E-1 3.6E-1 3.2E+O 6.1E+O 
4.2E-1 S.3E-1 1.SE+O 3_2E+O 
7.7E-1 1.1 E-1 1.1 E-1 1.2E-1 
1.4E-1 2.1E-4 3.6E-4 S.2E-4 
2.4E-1 1.3E-2 1.0E-2 7.2E-3 
6.7E-2 S.1 E-2 S.1E-2 S.1E-2 
6.7E-2 2.3E-4 2.3E-4 2.3E-4 
1.3E-1 2.7E-2 4.0E-2 5.3E-2 
1.1 E-1 1.0E-3 6.6E-4 2.BE-4 
1.BE-3 6.4E-S 2.9E-3 S.7E-3 
2.4E-3 B.OE-6 7.1 E-4 1.4E-3 
1.3E-2 1.SE-3 4.4E-1 8.7E-1 
1.6E-2 1.3E-3 S.SE-1 . 1.1E+O 
1.6E-2 1.1 E-3 6.0E-1 1.2E+O 
1.3E-2 9.1 E-4 4.9E-1 9.8E-1 
1.4E-2 9.0E-4 S.3E-1 1.1E+O 
- 1.7E-4 1.3E-1 2.SE-1 
- - - -
- 2.7E-3 1.2E-2 2.1 E-2 
1.BE-2 1.6E-3 6.0E-1 1.2E+O 
6.7E-3 4.BE-4 2.SE-1 4.9E-1 
- . 
- - -
1.1 E-3 S.8E-6 6.3E-4 1.3E-3 
1.9E-2 3.1 E-4 4.7E-2 9.4E-2 
4.1E-4 1.SE-S 9.2E-4 1.8E-3 
1.1 E-2 7.9E-4 4.3E-1 B.SE-1 
Burrowing Owl 
HQa 
2.6E-3 
2.3E-2 
3.7E-3 
-
7.0E-3 
2.8E-1 
4.0E-3 
8.6E-3 
-
-
-
-
-
-
-
-
6.SE+O 
-
-
-
-
-
1.2E-2 
-
-
-
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Table 15 (Concluded) 
Hazard Quotients for Ecological Receptors at swivlu 233 
Constituent of Potential 
Ecological Concern Plant HQa 
2-Methylnaphthlalene 2.9E-4 
Naphthalene 4.BE-3 
Phenanthrene 6.1 E-3 
Pyrene 2.3E-2 
Hlb 2.6E+O 
aBold values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
HI = Hazard index. 
HQ = Hazard quotient. 
SWMU = Solid Waste Management Unit. 
Deer Mouse 
HQ 
(Herbivorous)a 
4.3E-5 
1.3E-3 
1.BE-3 
4.3E-4 
1.1E+O 
= Insufficient toxicity data available for risk estimation purposes. 
Deer Mouse Deer Mouse 
HQ HQ 
(Omnivorou~a (Insectivorous )a 
1.BE-3 3.SE-3 
2.SE-2 4.9E-2 
1.BE-1 3.6E-1 
1.0E-1 2.0E-1 
9.6E+O 1.8E+1 
Burrowing Owl 
HQa 
-
-
-
-
6.8E+O 
RISK SCREENJNG ASSESSMENT FOR SWMU 233 
Table 16 
Internal and External Dose Rates for 
Deer Mice Exposed to Radionuclides at SWMU 233 
Maximum 
Concentration Internal Dose External DOl'e 
Radionuclide (pCi/g) (rad/day) (rad/day) 
U-238 2.4E-O 3.0E-S 3.6E-4 
U-23S 2.8E-1 3.0E-6 4.6E-6 
Total 3.3E-S 3.7E-4 
pCilg = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 
Table 17 
Internal and External Dose Rates for 
Burrowing Owls Exposed to Radionuclides at SWMU 233 
Maximum 
Concentration Internal Dose External Dose 
Radionuclide (pCi/g) (rad/day) (rad/day) 
U-238 2.4E-O 1.0E-S 3.6E-4 
U-23S 2.BE-1 1.2E-6 4.6E-6 
Total 1.0E-S 3.7E-4 
pCilg = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 
1112712002 
Total Dose 
jrad/day) 
3.9E-4 
7.6E-6 
4.0E-4 
Total Dose 
(rad/day) 
3.7E-4 
S.8E-6 
3.8E-4 
AU11-02IW P/SNL:rs5176.doc F-38 301462.229.0511/27/025:06 PM 
• 
• 
RISK SCREENING ASSESSMENT FOR SWMU 233 11127/2002 
In the€stimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk can 
result in the prediction of risk to ecological receptors when exposed to background 
concentrations. As shown in Table 18, HOs associated with exposures to background are 
greater than 1 for arsenic and barium. At SWMU 233, background may account for 
approximately 86 and 95 percent of the HO values for arsenic and barium, respectfully. 
Therefore, it is likely that the actual risks from arsenic and barium exposures at SWMU 233 are 
overestimated by the HOs calculated in this screening assessment because of conservatisms 
incorporated into both the exposure assessment and toxicity benchmarks for these COPECs 
(e.g., the use of NOAELs for wildlife receptors). 
The assumption of an area use factor of 1 is another conservatism incorporated into this risk 
analysis. For the purpose of estimating exposure in this risk screening assessment, all food 
and soil ingested by the deer mouse and burrowing owl are assumed to come from the site. 
The HOs shown in Table 15 for these receptors are based upon an assumed area use factor of 
1. However, the home ranges of these receptors (as shown in Table 11) are greater than the 
area of the site (approximately 0.03 acre); therefore, area use factors (Le., the ratio of the area 
of the site to the home range of receptor) of less than 1 would be justified for both the deer 
mouse and burrowing owl to reflect the probable fraction of the ingested food and soil that 
come from the site as opposed to that which comes from surrounding areas. Based upon the 
home ranges of these receptors, an area use factor of 0.26 for the deer mouse and 0.002 for 
the burrowing owl would be justified. For the deer mouse, this area use factor is sufficient to 
reduce all HOs, except that for arsenic exposure in the insectivorous deer mouse, to values at 
and below 1. In the case of arsenic exposure, the HO is reduced to 1.6. For the burrowing owl, 
the· application of this area use factor reduces the HO for bis(2-ethylhexyl)phthalate to 0.013. 
A significant source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum concentrations measured to evaluate exposure and risk. This results 
in a conservative exposure scenario that does not necessarily reflect actual site conditions. 
To assess the potential degree of overestimation caused by using the maximum soil 
concentrations in the exposure assessment, average soil concentrations were calculated for the 
COPECs with HOs greater than unity to determine whether these HOs can be accounted for by 
the magnitude of the extreme measurement. The mean concentrations of arsenic and barium 
(2.48 and 148 mg/kg, respectively) were found to be less than their corresponding background 
screening values. Therefore, risks from exposures to these COPECs at SWMU 233 are likely 
to be within the background levels, as shown in Table 18. For the five organic COPECs that 
showed HOs greater than unity (benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, 
bis[2-ethylhexyl]phthalate, and chrysene), the maximum detection limit (0.33 mg/kg) exceeded 
the maximum detected value. Therefore, mean values for these COPECs were based upon 
the use of one-half the detection limit for nondetections. The mean values for benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene (0.18, 0.18, 0.19, and 0.17 mg/kg, 
respectively) all result in HOs of less than 1 for the insectivorous deer mouse. The mean value 
for bis(2-ethylhexyl)phthalate (0.20 mg/kg) results in an HO of 1.3 for the burrowing owl; 
however, with the application of the area use factor of 0.002 described above, the HO is 
reduced to 0.0026. Therefore, in all cases, the risk indicated by HOs greater than unity and/or 
greater than respective background HOs can be attributed to the use of the maximum 
concentration as the exposure concentration for ecological receptors. 
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Table 18 
HQs for Ecological Receptors Exposed to Background Concentrations at SWMU 233 
Constituent of Potential 
Ecological Concern Plant HQa 
Inorganic 
Arsenic 4.4E-1 
Barium 4.0E-1 
Cadmium 1.7E-1 
Chromium VI 
-
Lead 2.2E-1 
Mercury (Organic) 1.7E-1 
Mercury (Inorganic) 1.7E-1 
Selenium S.OE-1 
Silver 2.SE-1 
Hlb 2.3E+O 
aBold values indicate the HO or HI exceeds unity. 
bThe HI is the sum of individual HOs. 
HI = Hazard index. 
HO = Hazard quotient. 
SWMU = Solid Waste Management Unit. 
Deer Mouse 
HQ 
(Herbivorous)a 
3.1 E-1 
5.0E-1 
2.4E-2 
-
1.2E-2 
1.3E-1 
S.7E-4 
1.0E-1 
2.3E-3 
1.1E+D 
= Insufficient toxicity data available for risk estimation purposes. 
• • 
Deer Mouse Deer Mouse 
HQ HQ 
(Omnivorous~ (lnsectivorous)a 
2.8E+O S.2E+O 
1.8E+O 3.0E+O 
2.SE-2 2.6E-2 
- -
9.SE-3 6.7E-3 
1.3E-1 1.3E-1 
S.7E-4 S.7E-4 
1.SE-1 2.0E-1 
1.4E-3 6.0E-4 
4.9E+O 8.6E+O 
Burrowing Owl 
HQa 
2.2E-3 
2.2E-2 
8.1 E-4 
-
6.6E-3 
7.1E-1 
1.0E-2 
3.3E-2 
-
7.9E-1 
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Based upon this uncertainty analysis, ecological risks at SWMU 233 are expected to be low. 
HOs greater than unity were initially predicted; however, closer examination of the exposure 
assumptions revealed an overestimation of risk primarily attributed to exposure concentration 
and the contribution of background risk. 
VIL3.6 Risk Interpretation 
Ecological risks associated with SWMU 233 were estimated through a screening assessment 
that incorporated site-specific information when available. Overall, risks to ecological receptors 
are expected to be low because predicted risks associated with exposure to COPECs are 
based upon calculations using maximum detected values. The mean concentrations of arsenic 
and barium were found to be within background range. The mean concentrations of 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, and chrysene did not result in 
HOs greater than unity. For bis(2-ethylhexyl)phthalate, the application of a more realistic area 
use factor to the exposure estimation for the burrowing owl is sufficient to reduce all HOs to 
values less than unity. Based upon this final analysis, ecological risks associated with 
SWMU 233 are expected to be low. 
VIL3.7 Screening Assessment Scientific/Management Decision Point 
After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this site for NFA. 
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Introduction 
APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 
AND RADIONUCLIDE CONTAMINATION 
11127/2002 
Sandia National Laboratories/New Mexico (SNUNM) proposes that a default set of exposure 
routes and associated default parameter values be developed for each future land use 
designation being considered for SNUNM Environmental Restoration (ER) project sites. This 
default set of exposure scenarios and parameter values would be invoked for risk assessments 
unless site-specific information suggested other parameter values. Because many SNUNM 
solid waste management units (SWMU) have similar types of contamination and physical 
settings, SNUNM believes that the risk assessment analyses at these sites can be similar. A 
default set of exposure scenarios and parameter values will facilitate the risk assessments and 
subsequent review. 
The default exposure routes and parameter values suggested are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM proposes that these default exposure 
routes and parameter values be used in future risk assessments. 
At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB). 
Approximately 157 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites, the biological resources present and proposed land use 
scenarios for the SNUNM SWMUs. At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land use scenario. All three land 
use scenarios will be addressed in this document. 
The SNUNM ER project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent Hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989a) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 
• Ingestion of contaminated drinking water 
• Ingestion of contaminated soil 
• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
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• Ingestion of contaminated surface water while swimming 
• Dermal contact with chemicals in water 
• Dermal contact with chemicals in soil 
• Inhalation of airborne compounds (vapor phase or particulate) 
• External exposure to penetrating radiation (immersion in contaminated air, 
immersion in contaminated water, and exposure from ground surfaces with 
photon-emitting radionuclides). 
Based upon the location of the SNUNM SWMUs and the characteristics of the surface and 
subsurface at the sites, we have evaluated these potential exposure routes for different land 
use scenarios to determine which should be considered in risk assessment analyses (the 
last exposure route is pertinent to radionuclides only). At SNUNM SWMUs, currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy occurs for products that 
originate on site. Additionally, no potential for swimming in surface water is present due to the 
high-desert environmental conditions. As documented in the RESRAD computer code manual 
(ANL 1993), risks resulting from immersion in contaminated air or water are not significant 
compared to risks from other radiation exposure routes. 
For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the 
. following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 
• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming. 
That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water also is eliminated. 
For the residential land use scenario, we will include ingestion of contaminated fruits and 
vegetables because of the potential for residential gardening. 
Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway 
in all land use scenarios. However, the potential for dermal exposure to inorganic compounds 
is not considered significant and will not be included. In general, the dermal exposure pathway 
is generally not considered to be significant relative to water ingestion and soil ingestion 
pathways, but will be considered for organic components. Because of the lack of toxicological 
parameter values for this pathway, the inclusion of this exposure pathway into risk assessment 
calculations may not be possible and may be part of the uncertainty analysis for a site where 
dermal contact is potentially applicable. 
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Table 1 
Exposure Pathways Considered for Various Land Use Scenarios 
Industrial Recreational Residential 
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated 
drinkinQ water drinkinQ water drinkinQ water 
InQestion of contaminated soil Ingestion of contaminated soil InQestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to penetrating External exposure to Ingestion of fruits and vegetables 
radiation from ground surfaces penetrating radiation from 
ground surfaces 
External exposure to penetrating 
radiation from Qround surfaces 
Equations and Default Parameter Values for Identified Exposure Routes 
In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation also may be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land use scenarios. The general equations for calculating potential intakes via 
these routes are shown below. The equations are from the Risk Assessment Guidance for 
Superfund (RAGS): Volume 1 (EPA 1989a, 1991). These general equations also apply to 
calculating potential intakes for radio nuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). Also shown are the default values SNUNM ER suggests for use 
in RME risk assessment calculations for industrial, recreational, and residential scenarios, 
based upon EPA and other governmental agency guidance. The pathways and values for 
chemical contaminants are discussed first, followed by those for radionuclide contaminants. 
RESRAD input parameters that are left as the default values provided with the code are not 
discussed. Further information relating to these parameters may be found in the RESRAD 
Manual (ANL 1993). 
Generic Equation for Calculation of Risk Parameter Values 
The equation used to calculate the risk parameter values (Le., hazard quotients/hazard index 
[HI], excess cancer risk, or radiation total effective dose equivalent [dose]) is similar for all 
exposure pathways and is given by: 
Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 
= C x (CR x EFD/8W/AT) x Toxicity Effect (1 ) 
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where 
C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 
11127/2002 
The total risk/dose (either cancer risk or HI) is the sum of the risks/doses for all of the site-
specific exposure pathways and contaminants. 
The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the constituents of concern (C~C) present at the site. This estimate 
is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 1 E-6 for Class A and B carcinogens and 1 E-5 for 
Class C carcinogens. The evaluation of the noncarcinogenic health hazard produces a 
quantitative estimate (i.e., the HI) for the toxicity resulting from the COCs present at the site. 
This estimate is evaluated for determination of further action by comparison of this quantitative 
estimate with the EPA standard HI of unity (1). The evaluation of the health hazard due to 
radioactive compounds produces a quantitative estimate of doses resulting from the COCs 
present at the site. 
The specific equations used for the individual exposure pathways can be found in RAGS (EPA 
1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values 
suggested for used by SNUNM at SWMUs, based upon the selected land use scenario. 
References are given at the end of the table indicating the source for the chosen parameter A 
values. The intention of SNUNM is to use default values that are consistent with regulatory .. 
guidance and consistent with the RME approach. Therefore, the values chosen will, in general, 
provide a conservative estimate of the actual risk parameter. These parameter values are 
suggested for use for the various exposure pathways based upon the assumption that a 
particular site has no unusual characteristics that contradict the default assumptions. For sites 
for which the assumptions are not valid, the parameter values will be modified and documented. 
Summary 
SNUNM proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial, recreational or residential future land use scenario. 
There are no current residential land use deSignations at SNUNM ER sites, but this scenario 
has been requested to be considered by the NMED. For sites designated as industrial or 
recreational land use, SNUNM will provide risk parameter values based upon a residential land 
use scenario to indicate the effects of data uncertainty on risk value calculations or in order to 
potentially mitigate the need for institutional controls or restrictions on SNUNM ER sites. The 
parameter values are based upon EPA guidance and supplemented by information from other 
government sources. The values are generally consistent with those proposed by Los Alamos 
National Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNUNM will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 
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Table 2 
Default Parameter Values for Various Land Use Scenarios 
Parameter Industrial Recreational 
General Exposure Parameters 
Exposure frequency 8 hr/day for 250 day 4 hr/wk for 52 wk/yr 
Exposure duration (yr) 25a,b 3oa,b 
Body weight (kg) 7oa,b 70 adulta,b 
15 child 
Averaging Time (days) 
for carcinogenic compounds 25,55oa 25,55oa 
(= 70 Y x 365 day/yr) 
for noncarcinogenic compounds 9,125 10,950 
(= ED x 365 day/vr) 
Soil Ingestion Pathway 
Ingestion rate 100 mg/day<' 200 mg/day child 
100 mQ/day adult 
Inhalation Pathway 
Inhalation rate (m3/yr) 5,Oooa,b 26()d 
Volatilization factor (m3/kg) Chemical specific chemical specific 
Particulate emission factor (m3/kg) 1.32E9a 1.32E9a 
Water Ingestion Pathway 
Ingestion rate (liter/day) 2a,b 2a,b 
Food Ingestion Pathway 
Ingestion rate (kg/yr) NA NA 
Fraction ingested NA I NA 
Dermal Pathway 
Surface area in water (m2) 2b,e 2b,e 
Surface area in soil (m2) 0.53b,e 0.53b,e 
Permeability coefficient Chemical specific chemical specific 
"Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA 1989b). 
cEPA Region VI guidance. . 
Residential 
350 day/yr 
3oa,b 
70 adulta,b 
15 child 
25,55oa 
10,950 
200 mg/day child 
100 mQ/day adult 
7,oooa,b,d 
chemical specific 
1.32E9a 
2a,b 
138b,d 
0.25M 
2b,e 
0.53b,e 
chemical specific 
dFor radionuclides, RESRAD (Argonne National Laboratory, 1993. Manual for Implementing Residual 
Radioactive Material Guidelines Using RESRAD, Version 5.0, ANUEAD/LD-2, Argonne National 
Laboratory, Argonne, IL. 1993) is used for human health risk calculations; default parameters are 
consistent with RESRAD guidance. 
eDermal Exposure Assessment (EPA 1992). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour. 
kg = Kilogram(s). 
m2 = Square meter(s). 
m3 = Cubic meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk = Week. 
yr = Year. 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 
6~O~:C~~~~:r~? 4f?~ -~A R3Z-
Sample Numbers~Zz:i~ 0~Z,;; 9' 
ARICOC NO.,t?P 2:i?f Analytical laboratory ~~>?C""t.::.... 
AA/COC No. ' Analytical laboratory _....;..../_1' _~ __ _ 
AR/COC No. Analytical laboratory _______ _ 
AR/COC No. Analytical laboratory _______ _ 
Page l' of 4 
SOG No ...... ZZ~_-..::o~-r'-+-.y'_ 
SOG NO .. _· ____ - _' _ 
SOG No.'--____ _ 
SOG No .. _____ _ 
In the tables be/ow, mark any Information that /s missing or Incorrect. 
1.0 Sample Collection Log 
I lam 
OalS 
Sheet number and IOIaI number 01 sheels below 
General infDrmaliDn 
Semple description 
Sample fO number!s) and fraction number!s) 
LocaUon 
Time of sample coliecDon 
Sample type 
De pth below surface 
QC sampl9?U 
CommenlS 
Analyses roquesled . 
Project intormalion 
Project name . 
Case number/service order numbsr 
Conlact information 
Turnaround ~me 
RegUlatory program 
. 
Special ac requirements . 
Sample team member(s). their signature(s), and iniUals 
Sample tracking informalian (the "Data Emered' and "By' spaces may be empty) 
a Describe any unccrrecled deficiencies in Section 5.0, 'Completeness Assessmenl," below. 
b Commems are onlY s~uired for QC sam s; lor ~r samples, this ilem can be blank. 
"6fH~:-q;~~6$( 
,$-Z'g-?~ 
AU2·94/wPJSNL.:SOP30~4A.R1 
Complela? Corrected? 
Yes No Yes ND~ 
V 
",/ 
V 
V 
t/ 
'" L/ 
V . 
r./ 
!./' 
J/ 
i/ 
V 
if 
t./ . 
&,/ 
t./ 
...,/ . 
V . 
t/ 
r/ 
,/ 
INFORMATION COpy 
SHEARS # ~t.;'1 C/..r-
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Page 140(15 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 
20 Analvsls Request and Chain of CustodV'Record . 
Complelo? 
nem Ves No 
Page number and lOla! numb", 01 pago. ,,/' 
ProJ9C1lnlarma~on ,/ 
Sample shipping InlDrmalion t/ 
ComracllII1d case numb", V 
SMO aUll1orlzalion signature t/ 
Localion Information V 
Samplo number(sllfraction number,s) t/ 
Sample 10 information ..--
. Dale/lime samplO(s) mlleCied 1/ 
Sample malTlx ~/ 
Container Iypelo) . ,/ 
Sample vDlum B V 
Pres.rvalive (chemical andlor Iherrnal) t/ 
Sample collBCIlon maltled 1/ 
SamplBlype /' 
Required analylical lesting ,/ 
Sampla Inlorma~on /' 
Special inslrUCllonJQC requlremenls -JF 
Cuslody recard I 1/ 
Lab sample numbar ,/ 
Condilion uPPn recaipi II 
. - . 
• pescrlbe any uncorreCied dellClenctos In SOCIIon 5.0 Camploleness Assessmenl" below • 
3 0 Document Comllarlson . 
Complele? 
nem Ve. No 
Pales on Sample CDnOClion ).og and ARICOC agree. f~ 
Sample Isam members on Ihe Sample Colleclion L.og and lhe ARlCOe a9reo. t/ 
Sample IP numbors Dn Sample COII.cUon ).og and ARiCOC agreo. V 
PBle and lime Dn Sample Colleollon Log and ARiCOe agr ••• V 
Analyses roquesled on ARiCOC egree wilh Ihose shown on Sam~la Calleeli"" Log. r/ 
Prolecl inlorrna~on on Sample Colloclion Log and ARiCOC agree, I/! 
The sample 10caliPn on Ihe Sample colioCiion Log agr.es with Ihe ARICOC and projecl- s~ecific 
"1 plan requiremenls or aUlhorized changes 10 Ihe plan,s). f 
Tho number 01 invesllgBtive and QC samples tOllecled was Ihal specified in Ihe PlojeCi-spocilic ? plan(s) or Bumarlzed change. 10 Ih. plan(s). 
The analyses requasted on Iho ARleOe were Ihos. ,pilCilie~ in Ihe projeCi-spocilic plan!s) or 1 aUlhanzed chang as 10 Ihe planls) . 
Page 2 01 4 
Carreclod? 
vo. ND· 
CDrreCled? 
Yo. No" 
• OesClibe lIny unco"ecled d.I,cl.ncios iZ 5.o'J~Pleleness Assessmen!: below. 
Reviewed' #/.,,(' 4 /.: '~ Date; &-Z'?~ 9.y 
......., 
1-0 
ALI2-94IWPiSNL:SOP3044A.R1 • 
.' 
'", 
DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VEAIFICATIONNALIDATION LEVEL 1-DV1) 
4.0 Analytical LaboratOry RepoJ1 
I I 
ComplBte? 
Item Yes I No 
Data reviewed. signalUre V-
Pate samples received / 
Method reference number(sl . V 
Quality control data // 
Matrix spike/matrix spike duplicale data 1/1//7 
Narrative complete V. 
a !le.cribe any uncorrected deficiencies in Section 5.0 'Completeness Assessmenr below. 
I 
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Page 3 of 4 
Corrected? 
I Yas I Noa 
5.0 Completeness Assessment For each section below, mark the appropriate box and describe any 
problems that remain unresolved. 
- 5.1 Sample Collection Log 
All boxes on the Sample Collection Log are complete: . 
~ Some boxes have been checked no; all problems are resolved. 
All boxes on the AR/COC review are complete: . 
Some boxes have been checked no; all problems are resolved. 
If any boxes have been checked no, describe problem an 
AU2-94IWP ISNL:SOP3044A.R 1 
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DOCUMENTATION COMPLETE:NESS CHECKLIST 
(DATA VEAIFICATION/VALIDATION LEVEl.. 1-DV1) 
5.3 Document Comparison 
All boxes on the Document Comparison are complete: 
Some boxes have been checked no; all problems are resolved. 
5.4 Analytical Laboratory Report 
All boxes on the Lab Report review are complete: 
Some boxes have been checked no; all problems are resolved. 
11 any boxes have been checked no, describe proble 
A,L,i.~G{;U~~c"..,," _Approved by:" 
Date: 
• Task/Project Leader must approve data package. 
Page 4 of 4 
Ves NQ. 
rs- 0 
rn--- 0 
Yes No 
19"'" Cl 
0/ P 
Q1Yes 0 No 
COMMENTS: ____________________________________________________ _ 
ALI2·94IWPISNl:SOP3044A.R1 
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DATA QUALITY INDICATOR CHI:CKLIST 
(DATA VI:RIFICATIONNAL.IDATION LI:VI:L 2-DV2) 
~::=.~tW~~;_2~~ Page 1 of 5 
AR/COC No. t2t2Ztff5 Analytical laboratory ,ff;y~t?Tet:--. SDG No. T/ - Or ¥ 
AR/COC No. Analytical la\:loratory _______ _ SDG No.'-:-____ _ 
ARICOC No. ___ _ Analytical la\:loratory _______ _ SDG No.'-:-____ _ 
ARICOC No. ___ _ Analytical la\:loratory _..,.------- SDG No.'-:-____ _ 
, 10 EVALUATION 
Item Yes No If no, Sample 10 No./Fraction(s) and Analysis 
1) Sample volume, container. and 
preservation correct? L-V 
2) Holding times met for all 
samples? V 
3) Reporting units appropriate for the 
matrix and' meet project-.specific V requirements? 
4) Quantilatjon limit mat for a1[ 
samples? V' . . 
5} .Accuracy 
a) Laboratory control sample L/ 
accuracy reported and met for 
all samples? 
b) Surrogate data reported and 
. 
met for all organic samples V analyzed by a gas chroma-
tography technique? 
-
Reviewed b&,",.A 
L~'L' . 
." ...... 
. - ~ 
... 
Date. /.r?-t; 2-p ...... r 
. 
AL/2·94JSNL:SOP3044S.Rl 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 
Page 2 of 5 
Item Yes No 11 no, Sample 10 No.lFraction(s} and Analysis 
c) Matrix spike recovery data 
-
reponed and met for all VV4 samples for which it was 
requested? 
6) Precision 
a) Labor<ltory control sample t/ precision reported and met for 
all samples? 
. 
b) Matrix spike duplicate RPD 
data reponed and mel for all !II/} 
samples for which it was 
requested? 
7) Blank data 2.. - .4_-k.'""5'.-7~ .l_'~ .4 L L ./ 
a) Method or reagent blank data 
V /d /ht!' nrd// ~,d.",,,( 0>?~1'/ ~';TI~ reported and met for all 
samples? l.civI:"UJ.L ;1 I''S .., 1.Y~~e 
. , 
;,n/hPI' dp",; 
b) Sampling blank (e.g., field, / J 
trip, and equipment) data V 
reponed and met? 
. 
8) Narrative included, correct, and U 
complete? 
2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item, give 
SNUNM 10 No. and the analysis, if appropriate, of all samples affected by the finding. 
AU~·94iSN~:SOP3044B.Al _ 
I ~ , 
DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 
2.0 COMMENTS CONTINUATION SHEET 
-
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 
Page 40f5 
3.0 SUMMARY: Summarize the findings in the lable below. \..ist only sampleslfractions for which 
deficiencies have been noled. Use the qualifiers given at the end of the table if possible. Explain any 
other qualifiers in the comments column. 
Samplel 
Fraction No. Analysis Qualifiers Comments 
II 
} / 
'( 
QUALIFIERS; 
J '" Estimated quantity (provide reason) 
B = Contamination in blank (indicate which blanK) 
P = Laboratory precision does nat meet criteria 
A = Reporting untts inappropriate 
N =' Thera is presumptive evidence 01 the presence 
of the material 
UJ = The malerial was analyzed for but was not 
detected. The associated value is an estimate 
and may be inaccurate or imprecise. 
,./ ,.~ 
, 1'/ /' 
j/ / '" 
A~~ AI/315m 
A~·91ISNL:SOP3044B,Al 
Q = Quantitatian limit does nat meet criteria 
A '" Laboratory accuracy [joes not meel criteria 
U = Analyte is undetectlOld (indicate which analyte and 
reason for qualification) 
NJ ~ There is presumptive evidence of the presence of the 
material at an estimated quantity. 
• i· 
.' 
',,, 
DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 
SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 
Sample' -
. Fraction No. Analysis Qualifiers Comments 
. 
.. 
Reviewed ~_££ Approved by:' 
-vZ . 
/ /.9 - ;t.' g: -7'v Dale: , 
"Task/Project Leader musl approve data package. 
ALJ.2·9~iSNL:SOP3044a.Rl _ 
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This page intentionally left blank. 
-
(ii ij Sa'!dia' ~) r., National - "." 
Laboratories 
ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG ®WI't\'A. 13~ I Sel- 01628· I ARiCOC No.: ARICOC- r.')o7"i- 8 
SFtool..scL(U.a3) PAGE / OF "2-
DAIE: "1/).;1. l'rtf IWEATHERS,-,,,,.,...,. / c L...A.-< 75"°-r: I SAMPliNG O~C""'~ ""Tf. ORO. '?;'~- Z{n3 ~33 90 fiN "I< .s 7S't.:L 
GENERAL SAIM'llNG PSAP REFERENCE: I INFORMATION i3 0 "'I ILOCATIOH s ,--!-e.. 2S.3 INFORMATION 
PURPOSE OF SAMPliNG: &""i, -,...",., .... r.,f ::LnW'3fr 'l""~' rr--. 
SAMPLE MATRIX: OGAS OuaUID Osr.UDGE Osor.lD OWATER 0 OIltgSOll 0 HAZWASTE[JorJrER \. ANALYSES 
DESCRIPTION COLLECTED OTANK·OSURFACEWATER trSOIL OWASTEWATER OGROUNDWATER OOTHER 1 FROM: o DRUM 
"- it :f 1 Sal1l'ie F acf !~ Nurrber • r IOn i~ .J c.J I;: :r !I: a Time LOCATION COMMENTS I"i!- t- >- t--
DI7'X-xf. -/ V zo'!" Srl-~ 233-01-A Sqr'-roQ... So'- 1 O-G '/ C N >< 
O/78?iu, -z IZ09 Sr-k 233": 01 - tl :<)u ... -Fa<~ .9h" <' - ~// e- N )( 
0/7"8'8 (. - 5 11;2.05 5/+-<:. Z 3:' - 01 - 6 ~,,1s"(-F;:.u Sd1'1 r:. - 3(,,1/ C t-J X 
1(") !7X''i('(, _ (., v /ZC)7 S .. -r....23s - 0{-6 $"hs ..... -f:.,.J .<;, ., C.~3u,v C. N X 
017'il'U" - 7 17.07 s;+~ 233- 01 - R 5uJ=tfad. .".a-' 1 (0-3("// . c I,...; X 
0IT8'87-~ 1230 s;t--t. 233 - 02 - A SU(+<'a So; 1 0-0,'1 C. IV X 
I 017'iS'ii 7 - I 1'1. 30 Si-l-.... 73"S- ,")2 - A S,,~-Fo,,-,- .s"j { 0- (pI/ C. N X 
0178"l7 - 5 12. "!os s'-I-". 2s~ -02.-13 S"losw-h.C-L So; ( (P~3C.1/ C. N Ix 
PROJECT l~tCTNAME A IC"SEN~V~83~ 
, ........ "'... rroVO <>, 1;;1. ~Ol> I'~.f.! OONlACk, ., ~ , ,.J I,. ..... ""'r'!J~ IORG7S"8~ I~NE ISI]"..-- 'il"'.f ~ o'f5~ 
• ADDITIONAL , 
INFORMATION: 
. 
(log Book Rei. t) 
NAME SIGNATURE INIT COMPANY/ORGANIZATION 
SAMPLE 1·M., Al~n,:, 
.c 1111., fLU .. r lID ().{at, {t"I.tsktJ Ji" TEAM 
MEMBERS .. ' . I I--' , , 
.. 
'i'I~~~t~'!;:~ i"i:""~~'~'; ftnw,--',J~'Y:·: ' '. , '·J~PE~~NP\'l"!;,'i""~p,':':~::';,:\ 
","" . !'t,. ,."<"\!'\'., 9"!~~N'~~~~q;if i"> .' ·IOl"llI1rv.t.1~.f ,';:':;:,;,;:;'. 
*NOTE: Any additional sampling information must be recorded in an SNL-Iseued Log Book or seL Continuation Fonn with B Rer~erUe No. entered in this space. 
• WHITE· To Sr' ·1. Managem.nt Offioe PINK .. Originator DTO BE COMPLET" ~y SMO 
IU uuu.... 
(,1 tl. Sa~dia ee:0 r. I National 
Laboratories 
ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG 
ontlnuatlon (C . ") 
, 
~:::: . Fraction ~ 
Time , nr.A.T,nN 
()J //Sy, 7 - tf Ilns $;+~ '2.3"3-02- B <: .. [..~, ..I':,. . Sen"' (P-3i.D 1/ 
Q 17<j,"67 - 3 112S7 S;f~ 233-01 .. -15 <,.f 41"fQc.. ~, (p - 3 fJ,1/ 
ol7g~g - ( 1132.0 s;+~ 'Z.!.3 -03 - A IS~({;,-" . -"'<n"/ (J - G,I/ 
017'6'0"(;-2 113?O ~,t'f>. z;-;- 0'3 -.4 I c .. ,.= Sc:r,"/ a-~II 
o I 7'5"l'8 - :; 11323 . .$;+" 2,3"; - (')3 - & ~~"l.JY-Fc>e.o. .so-i I Co' "bu/I 
nI7'.?'il"Y-3 1~z.t.L Si-h,. 22>3- 0-; - B I Subsu (-Fou S:-h"l (,,- 3(~1/ 
OI7W? -If I::'ZI s;+~, ~?3- 03-15 S~b.s~(.fq.'-I Sol I ~-3fi,1'/ 
nl7n"! -;;J.. 1/35Z. Sift 233-Q'i:-fI, Su f.fiiro. Sm") n- (,," 
OJ 7'8:'09 - I r,.,::::., 5rf.e i'..... , ... d. A I "" ,+;. ~ 0 So, i I (j-(o'" 
0, f Illl- G.v 1/3SB' s;.f,.. Z33 -(')4 - B I 0:::,,1 . .d:' .. ~ :;,oj I ~-3~f/ 
QLL0¥"1-7 1/3 S7 s;f.., 233-1)rf-B <::"L .. ",..c,,, ... 5:>' ( ,1£,-3(,,// 
ol7¥'ti't -s 1135(" s;.+... 733-01.{-- fl., <-" l ....t:;.. '-'- ::;-0 i I (,-3!.r,1/ 
WHITE· To Sam I Ma a e pen 9 menl Off, co PINK· Ori inalor 9 
I sel· Q I (P2. 'Ej' 
ARICOC N~.; mcoc. 0 on '[ 
PAGE~OF~ 
i .... "".,,~ • 
~ 
lin~ ~~ ~ ;3 I~~ 
!e N X ie N IX 
r N IX' 
c.. IV X 
r N IX 
r IN Ix 
r; 1111 !X 
D<-
,X 
.)( 
Ix 
X 
. 
. 
, .. 
. 
• .. . National GI11 Sandia £ne-crf-c:e- ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD AR/COC- 01788 Laboratories 
SF2001-COCU2-9S1 PAGE 
Depanmonl·No.: 75'8 d- Date Samples Shipped: ')/).'3/'1 'I Bill to: Sandia Na1ional Laboratories 
P';'jecVT •• k M;.~gor. ::17 en i,( ;", t".,A;::] CarrierlWaybiU No.: I-l « <fJ c.. c:: Supplier Services Department 
Proje«IName: -r; i ..... ,)$ A r rn;i0 Lab Destination: 1£", (;..0 7' iE. C; P.O. Box 5800 MS 0154 
Sample Team Members t1ra"';'t 711b.""i Lab Contact 7<·06. ElL 7<'wss .. II Albuquerque, NM 87185-0154 
SMO ContacVPhOOIl: PAM P(;J;s:s a?j: QonlraCI Nc,: "G.7-973(;; a 
Send Report to SMO: 1\. c<'f1S+g C8$B No.: '- 3 ?;;'3J..t1. 30 0 
@rlogbOOkRef. No.: O}(pZ-'? SMa Reference No.: SMOA;ihorization:---.L)· \~, ,--;"'\J..J 
Sample 
• Fraclion Sample Dale!Time Container Sample Preservative Required Analytical testing labSaITI'le !C'on9itiOri on Nurroer Matrix Collected Type Volume Number Receipt 
.. 
• 0/7'8'6(0 - / 50'/ 1i2.Ll9,/, ,~ ('//'1<;'" 500 ,.., /.{tJG TI'll (<fOIS ), I3NA (~.J7 0 I Lf3}17 (!>t;:, 
o Qj7';f'6{P -;:;L '2.0~ G/A'SS !;OOfYI! r,qL"",fr,~'(~'o/0/7ooo'L 'Cr+u)f Lf3JI £; fI, 
QI]'f'if{P - 5 IlOS St~~ss I~O'-"" / vOc..(".;).4Dl 'i3,?'1 
o 17&~t.. - {A 1207 GI"/'is .500",1 ,PH (';1015 ) g,;/A (8 en 0') Y3F?!f 
• O/7"if'?:{P -7. /207 TAr.. nu hoi S (1/010/7000), (,-t-v * \.j3}2..( 
• 0/7"687- ;;... 1~~ \' i"- -' /". Y332.'Z 
• OI7-x'&7- I . n~( TP!{'(iOI5 ) "';. -H.~ '-1332-3 '. 
017'1;87- 5 Jn5 Till... ~fn'~(!t:OIO/'/VOO),~@ ''-/332.'1 
• o 17<[?f1i - if 12".iJ 'v ,I; iPlii'vOl51 '-13325" , 
• OI7'g'67-S 12.3~ , :st~:,~,SS 1;0 ",I V'QC ('?;;;. '10) l( 3 ~ZJ.. 
• OI7'gV;~ -I \1/ I~ GlASS Soo,.../ ,It Ii-tlr '&'0 ,e;) 1+ :ii i7 ~, 
~ible Hazard Identifica1ion 
on-hazatd 0 Flammable o Skin lnilant DpobonB o RadiologicaJ 
·Ae1.~1'ence atlached raolOlogical screening for 
~cilic contact !eadings. 
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Sample 10 
056015-002 T JAOlJ..233-GR-05-0.o.s R 
056015-002 T JAOlJ..233-GR'()5-0.G-DU 'R 
056017.002 T JAOU-233-GR-06-2.G-S R 
056018-002 T JAOU·233-GR-Oe-O.Q.S R 
056019-002 T JAOU-233-GR..Q6.5.Q.S R 
056020-002 T JAOlJ..233-GR'()7-5.Q.S R 
056015-003 T JAOU·233-GR.()5-0.Q.S 
05Il015-003 T JAOlJ..233-GR.Q5-0.Q.OU 
0se017.oo3 T JAOU·233-GR-06-2.Q.S 
056015-003 T JAOlJ..233-GR..Q6.0.Q.S 
056019-003 T JAOlJ..233-GR..Q6.S.o.s 
056884-003 T JAOU-233-GR-EB1 
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Validated By: ~...........--
Ms. Malllli Hikhey 
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33.3U,B2 
33.3U,B2 
33.3U,B2 
33.3U,B2 
33.3U,82 
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Data Type- Organic 
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Site: Tijeras Arroyo Ops Unit (Site 46 Drilling) 
! I o§" I ! '§ ~ :§. i 
~ 
i :z ~ i ~ 
Sample 10 
056015-003 T JAOU-233-GR-05-0.Ml J UJ,B3 
056016-003 T JAOU-233-GR-05-0.O-DU J UJ,B3 
056017-003 TJAOU·233-GR-05-2.Ml J UJ,B3 
05&)1PrOO3 T JAOU·233-GR.()6.().O-S J,B3 J UJ,B3 
05&)19-003 T JAOU·233-QR.()6.5.Ml J,B3 J UJ,B3 
05&)20-003 T JAOU·233-GR-07·S.Ml J UJ,B3 
055884-004 T JAOU-233-GR·EB1 J,B 0 UJ,B3 
055884-008 T JAOU-233-GR·EB1 
056015-005 T JAOU-233-GR-05-0.Ml 
05e017-OOS T JAOU-233-GR-05-2.Ml 
056019-005 T JAOU·233-GR.()6.5.O-S 
056020-005 T JAOU·233-GR-07-5.Ml 
055884-007 T JAOU-233-GR.EB1 
Validated By: ~.........-
M .. Marcil Hilc:he)t 
Sample Findings Summary 
ARiCOC: 604314 -567 , 
Method/CAS Number ( Analy Is/AnaIYle) 
I ! E i I I I " I l ~ ..... i i ; i i i i ... ... ... ... 
0 J J J,B3 J UJ,A2 J,B3 
J J J,B3 J UJ,A2 J,B3 
J J J,B3 oJ UJ,A2 J,B3 
J J J,B3 J UJ,A2 J,B3 
J J J,B3 J UJ,A2 UJ,B3 
J J J,B3 J UJ,A2 o J,B3 
J,B3 UJ,B3 J,B UJ,B3 
Date: 10/09/01 
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Data Type: Inorganic and radiochemical 
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'§ I - N ~ I ti .- l It) I o!. !,l. ~ I i .-CI) R! I ~ ~ ! Ii ... .-(!) 
.-
UJ,A2 
UJ,A2 
UJ,A2 
UJ,A2 
UJ,A2 
J,B,A2 
J,HT 
R 
R 
R 
R 
R R 
Analytical Quality Associates, Inc. 
. 616 Maxine NE 
Albuquerque, NM 87123 
Pbone:505-299-5201 
Fax: 505-299-6744· 
Email: minteer@aol.com 
MEMORANDUM 
DATE: 10/09/01 
TO: File 
FROM: Marcia Hilchey 
SUBJECT: Radiochemical Data Review and Validation - SNl 
Site: Tijeras Arroyo Ops Unit (Site 46 Drilling) 
ARCOC #604314. -567 
GEL SDG#44137A,B ProjectiTask No. 7225.02.02.06 
See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. 
Summary 
All samples were prepared and analyzed with approved procedures using methods 
EPA 906.0 tritium, EPA 900.0 gross alphalbeta (GAB). and EPA 901.1 gamma. 
spectroscopy. Problems were identified with the data package that result in the 
qualification of data. 
It should be noted that some non-gamma radiochemical sample results that are 
reported at a value greater than the Rl (decision level concentration or"DlC) might be 
less than the calculated MDA (minimum detectable activity). 
1. Gamma Spectroscopy: According to the case narrative. the laboratory rejected the 
following data due to: 1 low abundance 2no valid peak 3interference. These sample 
results are qualified OR" (unusable). 
Sample 44137-019 
Samples 44137-021. -023, and -024 
Sample 44138-007 
Cr-51 3 
Th-231
' 
Pb-212\ Th-232
' 
Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 
Holding Times/Preservation 
All Analyses: All samples were properly preserved and analyzed within the prescribed 
holding times. 
Calibration 
All Analvses: The case narratives stated that the instruments used were property 
calibrated. 
Blanks 
All Gamma Spec. and Tritium Analyses: No target analytes were detected in any 
associated blanks at concentrations> the associated RL 
Gross Alpha/Beta Analyses: No target analytes were detected in any associated 
blanks at concentrations> the associated RL, with the following exception. Gross beta 
was reported in the method blank associated with the soil samples at >RL All sample 
results were >5x the blank concentration and are therefore not qualified. 
Matrix Spike (MS) Analysis 
All Analyses: All MS acceptance criteria were met. It should be noted that the 
samples used for aqueous gross alphaJbeta, tritium, and gamma spectroscopy MS 
analyses were from another SOG. No sample data are qualified as a result. 
Laboratory Control Sample (LCS) Analysis 
All Analyses: The LCS analyses met all QC acceptance criteria. 
Replicates 
All Analyses: All replicate acceptance criteria were met. It should be noted that the A 
samples used for aqueous gross alpha/beta, tritium, and gamma spectroscopy replicate _ 
analyses were from another SOG. No sample data are qualified as a result. 
Tracer/Carrier Recovery 
All Analyses: Tracers and/or carriers are not used in these methods. 
Negative Bias 
All Analyses: All sample results met negative bias QC acceptance criteria. 
OtherQC 
Gamma Spectroscopy Analyses: The laboratory rejected data due to low 
abundance and interference. Data are qualified as noted above in the summary 
section. 
GAB Analyses: The sample planchets were counted for gross beta, then heated 
to a dull red color, then counted for gross alpha. 
No field blankS were submitted with this SOG. 
• 
... :' 
Field duplicate pairs were submitted, however there are no "required" review criteria for 
field duplicate analyses comparability. 
No other speCific issues were identified which affect data quality. 
Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 
MEMORANDUM 
DATE: 10/09/01 
TO: File 
FROM: Marcia Hilchey 
SUBJECT: Inorganic Data Review and Validation - SNL 
Site: Tijeras Arroyo Op Unit (Site 46 Drilling); ARCOC #604314, -567 
GEL SDG #44137 A,B ProjectlTask No. 7225.02.02.06 
See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. . 
Summary 
All samples were prepared and analyzed with approved procedures using methods EPA 6010B ICP-
AES metals, EPA 7471A CVM merwry, and EPA 7196A hexavalent chromium. Problems were 
identified with the data package that result in the qualification of data. 
1. ICP - aqueous: Mg and Ni were detected in the method blank at >Dl. Associated 
sample results <5x the blank result are qualified • J, B.· 
AI, Se, and Co were reported in CCBs at negative concentrations. The absolute values 
were> the DL but < the Rl. Associated non-detect results are qualified ·UJ,B3"; positive 
results <5x DL are qualified· J,B3." 
2. ICP - soil: Na and As were detected in the EB at >Dl. Associated sample results <5x 
the blank result are qualified· J,B2.· 
Se was reported in aCCB at a negative concentration. The absolute value was> the DL 
but < the Rl. Associated non-detect results are qualified "UJ,B3." 
MS recovery for Sb (39%) was below acceptance criteria. Associated non-detects are 
qualified "UJ,A2.' 
Replicate RPDs for Cr (60%), Co (25%), and Ni (31 %) exceeded acceptance criteria. 
Associated sample results >5x RL are qualified oJ." 
The serial dilution RPD for K (12.5%) exceeded acceptance criteria. Associated sample 
results >50x RL are qualified "J." 
3. CVAA - all analvses: Hg was reported in the ICB and/or CCB at a negative 
concentration. The absolute value was> the DL but < the RL Associated non-detect 
results are qualified "UJ,B3"; positive results <5x the DL are qualified "J,B3: 
4. Hexavalent Chromium - aqueous: The sample was received by the laboratory past the -. 
required holding time. The associated positive sample result is qualified "J,HT." 
5. Hexavalent Chromium - soil: Target analyte was detected in the method blank and EB at 
>DL. Sample results <5x the greatest blank concentration are qualified" J,B: 
MS recovery (69%) was below acceptance criteria. Associated positive sample results 
are qualified· J,A2"; non-detects are qualified ·UJ,A2." 
Data are acceptable except as noted above. ac meaSures appear to be adequate. The following 
sections discuss the data review and validation. 
Holding Times/Preservation 
ICP and CVAA Analyses: All samples were properly preserved and analyzed within the prescribed 
holding times. 
Hexavalent Chromium Analysis - soil: The soil samples were properly preserved and analyzed 
within the prescribed holding times. 
Hexavalent Chromium Analysis - aqueous: The EB sample was received outside (>2x) the required 
holding time and is qualified as noted above in the summary section. 
Calibration 
All Analvses: The initial and cc;mtinuing calibration verifications met all ac acceptance criteria. 
Blanks 
No target analytes were detected in the blanks except as noted above in the summary and as 
follows. 
ICP Analysis - aqueous: Ba, Cd, Ca, Cu, Mg, Ni, Pb, and As were detected in the method blank, 
ICB, and/or CCB at >DL. Associated sample results <5x the greatest associated blank 
concentration are qualified as noted above in the summary section. Associated non-detects and 
positive results >5x blank concentrations aer not qualified. 
AI, Co, and Se were reported in a CCB at negative concentrations. The absolute values were> the 
DL but < the RL. Associated non-detects are qualified as noted above in the summary section. 
ICP Analysis - soil: AI, Ba, Ca, Cr, Fe, Mg, Mn, Ni, K, Na, Zn, Se, As, Sb, and Tl were detected in 
the method blank, EB, ICB, and/or CCB at >DL Associated sample results <5x the greatest 
associated blank concentration are qualified as noted above in the summary section. Associated 
non-detects and positive results >5x blank concentrations are not qualified. 
AI, Cd, Co, Na, Pb, and Se were reported in associated ICB and/or cess at negative 
concentrations. The absolute values were> the DL but < the RLAssociated non-detects are 
qualified as noted above in the summary section. All associated positive results were >5x DL and 
are not qualified. 
• 
All CVM Analyses: Hg was reported in the ICB and CCBs at negative concentrations. The 
abso.lute values were> the OL but < the RL. Sample results are qualified as noted above in the 
summary section. 
Hexavalent Chromium Analysis - soil: Target analyte was detected in the method blank and EB at 
>OL. Associated non-detect results are not qualified; positive results are qualified as stated above in 
the summary section. 
Matrix Spike (MS) Analysis 
ICP Analysis - aqueous: The MS analysis was performed on a sample from another SNL SOG. No 
sample data are qualified as a result. 
ICP Analysis - soil: MS acceptance criteria were met for all target analytes except as noted above in 
the summary section. 
CVM Analysis - aqueous: The MS analysis was performed on a sample from another SNL SOG. 
No sample data were qualified as a result. 
CVM Analysis - soil: The MS analysis met QC acceptance criteria. 
Hexavalent Chromium Analysis - aqueous: The MS analysis met QC acceptance criteria .. 
Hexavalet Chromium Analysis - soil: MS recovery was belOW acceptance criteria. Sample results 
are qualified as noted above in the summary section. 
Laboratory Control Sample (LCS/LCSD) Analyses 
ICP Analysis - aqueous: LCS recovery for Zn (115%) was slightly above the lab's acceptance 
criteria. Since the LCSO recovery acceptance criteria were met, no sample results are qualified. 
ICP Analysis - soil: The LCSILCSO analyses met all QC acceptance criteria. 
All CVM and Hexavalent Chromium Analyses: The LCS/LCSO analyses met all QC acceptance 
criteria. 
Replicate Analysis 
ICP Analvsis - aqueous: The replicate analysis was performed on a sample from another SNL 
SOG. No sample data are qualified as a result. 
ICP Analysis - soil: Replicate acceptance criteria were met for all target analytes except as noted 
above in the summary section. 
CVM Analysis - aqueous: The replicate analYSis was performed on a sample from another SNL 
SOG. No sample data were qualified as a result. 
CVM Analysis - soil: The replicate analySis met QC acceptance criteria. 
All Hexavalent Chromium Analyses: The replicate analysis met QC acceptance criteria. 
ICP Interference Check Sample (leS) 
ICP Analyses: The ICS met all QC acceptance criteria. 
ICP Serial Dilution 
ICP Analyses: All serial dilution acceptance criteria were met except as noted above in the summary 
section. It should be noted that the aqueous SO analysis was performed on a sample from another 
SNL SOG. No sample data are qualified as a result. 
OtherQC 
All Analyses: No field blank was submitted on the ARICOC. 
Field duplicate pairs were submitted, however there are no "required" review criteria for field 
duplicate analyses comparability. 
No other specific issues were identified which affect data quality. 
Please contact me if you have any questions or comments regarding the review of this package. 
Analytical Quality Associates, Inc. 
6]6 Maxine NE 
Albuquerque. NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 
MEMORANDUM 
DATE: 10/08/01 
TO: File 
FROM: Marcia Hflchey 
SUBJECT: Organic Data Review and Validation - SNL 
Site: Tijeras Arroyo Op Unit (Site 46 Drilling), ARCOC #604314, -567 
GEL SDG tl44137A, B Project/Task No. 7225.02.02.06 
See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. 
Summary 
All samples were prepared and analyzed with approved procedures using method EPA 8260B 
VOCs, EPA 8270C SVOCs, and EPA 8015B Gasoline Range Organics (GRO) and Diesel Range 
OrganiCS (ORO). Problems were identified with the data package that result in the qualification of 
data. 
1. VOC - soil: The CCV %0 for acetone was 62.6 with low bias. All associated non-cletect 
sample results are qualified "R", including those also qualified "U,B2" (see below). 
Acetone was detected in the method blank and equipment blank (EB) at >DL and <RL. 
Associated positive sample results <10x the blank concentration are qualified ·U,B2" at the 
RL. See above for further qualification information. . 
2. SVOC - aqueous: The CCV %0 for 2-nitroaniline was 44.6 with low bias. The associated 
non-cletect sample result is qualified "UJ." 
3. SVOC - soil: Bis(2-ethylhexyl)phthalate was detected in the EB at >DL. Associated positive 
sample results <10x the blank concentration and <RL are qualified "U,B2" at the Rl. 
Data are acceptable except as noted above. QC measures appear to be adequate. The following 
sections discuss the data review and validation. 
Holding Times/Preservation 
All Analyses: All samples were properly preserved i;lnd analyzed within the prescribed holding 
times. 
Calibration 
voe Analysis - aqueous: All initial calibration acceptance criteria were met. eev acceptance • 
criteria were met for all target compounds except vinyl acetate, which had a eev %0 of 34.5. Since 
all associated sample results were non-detect, no sample data are qualified. 
voe Analysis - soil: All initial calibration acceptance criteria were met. All eev acceptance criteria 
were met with the following exceptions, and as noted above in the summary section. The eev %Ds 
for 2-butanone, 2-hexanone, and vinyl acetate were >20 and <40. Since all associated sample 
results were non-detect, no sample data is qualified. 
All svoe Analyses: All initial calibration acceptance criteria were met. All eev acceptance criteria 
were met with the following exceptions, and as noted above in the summary section. The ecv %Ds 
for several analytes were >20 and <40. Since all associated sample results were non-detect, no 
sample data is qualified. 
All GRO and ORO Analyses: All initial and continuing calibration acceptance criteria were met. 
Blanks 
All blank acceptance criteria were met except as noted above in the summary section and as 
follows. 
voe Analysis - soil: Oibromomethane and bromoform were detected in the associated (EB) at >OL. 
All associated sample results were non-detect and are not qualified. Acetone was detected in the 
method blank and (EB) at >DL and <RL Associated non-detect sample results are not qualified; 
positive results are qualified as noted above in the summary section. 
svoe Analysis - soil: Bis(2-ethylhexyl)phthalate was detected in the EB at >DL Associated non- -. 
detect sample results are not qualified; positive results are qualified as noted above in the summary 
section. 
ORa Analysis - soil: Target analyte was detected in the EB at >DL. All associated sample results 
were either non-detect or >5x the blank concentration, therefore no sample .data are qualified. 
Surrogates 
All vae. svae. ORO, and GRO Analyses: All surrogate acceptance criteria were met. 
Internal Standards (ISs) 
All voe and svae Analyses: The IS areas and retention times (RTs) met Qe acceptance criteria. 
All GRa and DRO Analyses: Internal standards are not required for these methods. 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
vae, GRa. and ORO Analyses - aqueous: No MS/MSO analysis was performed. No sample data 
are qualified as a result, 
vae, svae, and GRO Analyses - soil: All MS/MSD acceptance criteria were met. 
• 
SVOC Analysis - aqueous: MS and MSD recoveries for 4-chlor0-3-methylphenol sflghtly exceeded 
acceptance criteria. MSD RPO slightly exceeded acceptance criteria for 1,2,4-trichlorobenzene. No 
sample data are qualified as a result, based on professional judgment. 
ORO Analysis - soil: The MS and MSO recoveries failed to meet acceptance criteria. Since the 
parent sample result was >4x the MS spike amoont, DO sample data are qualified. The MSD RPD 
met acceptance criteJ?a. 
laboratory Control Samples (LCSlLCSD) Analysis 
All vac, GRO. and ORO Analyses: The lCSIlCSD analyses met all QC acceptance criteria. 
SVOC Analysis - aqueous: lCSILCSD recoveries slightly exceeded acceptance criteria for several 
analytes. No sample data are qualified as a result, based on· professional judgment. 
SVOC Analysis - soil: The LCSIlCSO analysis met all QC acceptance criteria. 
OtherQC 
No field blank was submitted on the ARCOC. 
Field duplicate pairs were submitted, however there are no 'required" review criteria for field 
duplicate analyses comparability. 
No other specific issues were identified which affect data quanty. 
Please contact me if you have any questions or comments regarding the review of this package. 
( S . k 'f (, D(./ I';:"J) Data Validation Summary 
Site/Project: r;J~J?a \ /Jeloyo Cf (j". t ProjectlTask: #: 72.- z..S. 0 ~ .0 '2 ~O, # of sam. pies: _ .... 1"-1+-___ Matrix: &<1' ,/J 0 / ( _ -" 
ARfCOC#: kJ?(i31 ~ ~.J:?L( S-6 7 Laboratory Sample IDs: _____________ --'-.:.:......~_ 
Laboratory: G-[ L _1-.J..'1 ;;L.f.( J...U ... 7'-~_"IJ_"'O'_'_1 _-I....::o~2'_'r'__ _________ _ 
Laboratory Report #: I.f~ I ~7d e __ l(!..:.'1L.l(~\ .L~ ":'~.I!.O~o.:..' _-1~t2~1 o~ ___________ _ 
./ 
2. Calibrations 
3. Method Blanks 
4. MSIMSD 
5. Laboratory Control Samples 
6. Replicates 
7. Surrogates 
8. Internal Standards 
9. TCL Compound Identification 
10. ICP Interference Check Sample 
11. ICP Serial Dilution 
12. Carrier/Chemical Tracer 
Recoveries 
13. OtherQC 
J = Estimated 
U Not Detected 
UJ - Not Detected, Estimated 
R - Unusable 
V' 
LAJ ./ ./ v' 
vi) ,J 2- ./ ./ 
./ 
II' ,/ ./ 
./ 
./ 0/" V' 
Check (oJ) - Acceptable 
Shaded Cells - Not Applicable (also "NA'') 
NP = Not Provided 
Other: I .. £' - 'W I, . eq( 9' f.A.A' is d 
{ S. re. C( 6 D"., ( /;'"'3) Holding Time and Preservation 
Site/Project: J,j<:rCl.~ !lYra\- Q t?" ARICOC #: G r) 'j (6 7 ~ S J /..( Laboratory Sample IDs: _______________ _ 
Q 'v~ ~ Laboratory: C-L L n' Laboratory Report #: LI'-f 137 II 6 
Cia / J;O,' / 
J 
# of Samples: ~~ MatrIx: 
Analytl.cal Hotdll,CJ Time Day. HoldinG Preservation Preservation Sample 10 tlm.wa. Comments Method Criteria Exceeded Criteria D4Iflcl.ncy 
05~8LI-cvt TSIJ(XA- 'JJ -c;.iC -['If/ 
.) HI 
4'-t r 18 - COg ("J 6f 2- ~l ~. l..{ .,/ 
---
.J 
c; GI fA'.OIA. '> 
, 
• • 
RevieWedB~~.c:/ ~) 
(S I (;-c ~(6 iJr , I /';:""~""i f Semivolatlle Organics (SW 846 Method 8270) 
Site/Project: 1{je. (C1. > Ikcoyo q:~RlCOC #; a 0 '-I 5 I % Laboratory Satnple IDs: " l( L( 13 7 - W 7 -7 0 I <-
Laboratory: C-& L Laboratory Report #: ---JLIL...L..!.;1 II..>;!....!.7 ___ _ 
Page 1 ( 
Methods: 2t ZOe ,s;yrJ?C 
# fS r:. M so -/ Batch # 0 amp es: alrl": I s: 
Callb. Callb. CCV ~ T Min. RSDI Method LCS MS Equip. IF IS BNA CAS # NAME C Intercept RF ~ %D LCS Le8D MS MSD Du • RF Blanks RPD RPD Blanks B nks L D >.05 <20%1 20% 0.99 
I A 108·95·2 Phenol 0.80 / ./ ./ ./ -v' . 
./ 
I BN 11144-4 bis(2oChloroethyl)etber 0.70 
I A 95·57·8 2oChlotophenoi 0.80 / 
I BN 541·73·1 1.3·Dichlorobenzene 0.60 
I BN 106-46·7 1,4.Dlchlorobenzene 0.50 
1 BN 95·50·1 1,2·DlchJorobonzene 0.40 
1 A 95-48·7 2·Methylphenol 0.70 ,/ / 
1 BN 108-60·1 bis(2 .. hlorolJOpropyl)elher 0.01 
I A 106-44·5 4·MethylphenOI 0.60 
./ '"1. 
1 BN 621·64-7 N.Nltroro-dl"f-propylamlne 0.50 ,/ 
1 BN 67m·1 Hexachloroethan. 0.30 0/ 
2 BN 98·95·3 Nitrobenzene 0.20 ,/ 
2 BN 78·59·1 J ",photone 0.40 
2 A 88·75·5 2.Nitrophenol 0.10 
2 A 105-67·9 2,4.Dimethylphenol 0.20 
2 BN 111·91·1 bis(2oChloroethoxy)methane 0.30 
2 A 120·83·2 2,4-Dichlorophenol 0.20 
2 BN 120·82·1 1,2,4-Trichlorobenzene 0.20 
./ I. 
2 BN 91·20-3 Naphthalene Q.70 
2 BN 106-47·8 4oChiorOliniline om 
2 BN 87-68·3 Hexachlorobuladiene om 
./ 
2 A 59·50·7 4-chloro-3'methylphenol 0.20 .-
2 BN 91·57·6 2·Methylnaphthalene 0.40 ,/ 
3 BN 77-47-4 Hexachlorocyclopenlfldlene 0,01 ./ 
3 A 88'()6·2 2,4,6' Trlchlorophenol 0.20 / 
3 A 95·95-4 2,4.5' frlchlorophonol 0.20 I--_ .. ..... I --' J..-
Comments: Nele,r Shaded mIN! are RCRA «m1pOunds. 
ReviewedBy:~ Date: /t>;:? /of 
Semlvolatlle Organics Page 2 I 
Site/Project· _______ ARICOC #. b 01.3 / Ii SalOO#s' __________ --,-_____ _ 
Laboratory: 
1li5 !I:!I'IA CAS # NAME 
13 BN 91·58.7 
i3BN 88.74-4 
13 BN '131.11·3 
13 BN :,no ftc· .• 
13 BN l<J1c.,n., , < 
3 BN 199-09.2 
.3 BN 83·32-9 
.3 A 51.28.5 lOA. 
3. A ~~"\J,,"-, 
3 BN l1'.~A.Q 
.3 . BN 121·14·2 
,3 BN84-66·2 
i3 BN 
13 BN ,86·73·7 Fluorene 
13 BN 1100-01-6 
4 A 534·52·1 
4 BN 86·30·6 
4 BN 101·55·3 
4 liN 118·74·1 
.4 ~_ ~7.86-5 
4 ~ .. '.S..()I-8 
4 BN 120.12-7 
.4 BN 86.74.8 ....... .1. 
~.. BN84·74·2 
4 BN .206-4~-o 
S BN 11Q.nn.n Pyrene 
5 . BN 85·68·7 
!5 BN 91·94.1 I, 
S BN 56·55·3· 
~ 
Laboratory Report #; # of Slim pIes; Matrix; SOl I 
T Callb. Callb. CCV 
.,. MIn. RF RSDI %0 IMathodl LCS LeS M MSD • L RF 1"'-' .t" R2 Blank. LeBO RPD S . 
0.80 
0.01 
0.01 
10•90 
10.20 
10.01 ,/ 
0.90 
0.01 v 
0.01 ,/ 
0.80 
0.20 v 
om 
0.40 
0.90 
lo.ot ,/ 
10.01 0/ 
,(1) 0.01 
0.10 
0.10 
0.05 v 
0.70 
0.70 
O.oJ 
0.01 
0.60 
0.60 
O.DI 
0.01 
0.80 
>.Os <~~~I 20% 
,/ ,/ " 
. 
. 
.. .I. 
/ 
,I 
.. 
. 
MS Equip. 
J If RPO ~ II_ 
,/' 
, 
/ 
1 \ 
Semivolatile Organics Page 3 ( 
Site!Project: ___ -'-____ _ ARICOC #: Co Lf],1 C( Batch #s: ___________________ -'-" ''''''_' "'-_ 
Laboratory' Laboratory Report ii' # fSampl 0 es: 
CaUb. CaUb. CCV RSOI 
IS BNA CAS # NAME TeL Min. Intercept RF R2 %0 Method LeS LCS LeS RF Blanks 0 
<20%1 
>,0' 0.99 20% 
S BN 218..01·9 Cluysene 0.70 / " ,/ 
, BN 117·81·7 bjJ(2.Ethylhexyl)phthalate om ! t-z.7,1 
6 BN 117·84..0 DI·n-octylphthalate O.QI . 
6 BN 20'-99-2 Benzo(b)ftU<lrIIRthe)le 0.70 
6 BN 207-08·9 'Benw(k )f1uoranthene 0,70 
6 BN '0·32·8 Benzo(a)pyriI1e 0.70 .c 
6 BN 193·39·' Indeno( I ,2,3 .. d)pyrene 0.50 1.l·7 
6 BN 53·7!}·3 Dibenz(a,h),nthracone 0.40 .,/ I 
6 BN 191·24·2 Benzo(g,h,i)perylene 0.50 ," n~.Z-
s urr02llte ecove 'Y ut ers R o Il 
Sample SMC1 SMC2 SMC3 SMC4 SMeS SMCS SMC7 SMeS Comments: 
1-----
SMC I: Nltrobenzene-d5 (BN) 
SMC 4: Phenol-d6 (A) 
----
SMC 7: 2.2oChlorophenol-d4 (A) 
Sample 181 ...... IS 1·RT 
l.---' 
IS I: 1,4.Dichlorobenzene-d4 (SN) 
IS 4: Phenadllene-dIO (BN) 
-
/M, 
Cy. Itv?'q 
SMC 2; 2.Fluoroblphenyl (BN) SMC 3: poTorphenyl-d14 (BN) 
SMC ,: 2.Fluorophenol (A) SMC 6: 2.4.6-Tribromophenol (A) 
SMC 8: 1,2.Dichlorobonzene-d4 (BN) 
Internal Standard Outliers 
IS 2-ar •• IS 2-RT 183 ...... 
.L. 
,rr ...-
L- "'1 t:r" 
IS 2: Naphlhalene-d8 (BN) 
IS s: Chry...,e-d12 (BN) 
IS30RT 1$ ..... ,.. 184-RT IS 11-.,.. 
h=. 
IS 3: AconRphthene-dIO (BN) 
IS 6: Parylen .. dl2 (BN) 
IS S·RT 
RPO 
18 ....... 
M t' a fiX: s 'I Ql 
t 
~ MS MSO MS Ou. Equip. .:rf RPO Blanks BI ka R 
,/ 
17.'12-
/ 
: 
k 
1810RT 
(Sit-e. 1(6 Df'".II,n) Semivola~ile Organics (SW 846 Method 8270) Page I , 
Site/Project: 10ena:.dcroyo {{a(l •. f ARleoc #: GO L( \n 7 labOratory Sample IDs: _________________ _ 
Laboratory: U L Laboratory RelJort #: 4 LII 3 S' __ --'''I:....'1J....J....f $l..<2'---..:::.O:Jo,Q'-'3~ _______________ _ 
Methods: g t 70 C- (l1Sr) 7 Ptf( .if{", 
# of Samples: I Matrbc: C<q (.ef)/Ab Batch #5: 
CaUb. ClUb. CCV ~ T Min. RSDI Method LCS MS Field 
= 
IS BNA CAS # NAME C Intercept RF R2 %0 LCS leSD MS MSD Dup •. RF Blanks RPD RPD . anks BlInks L <20%1 / >.05 0.99 20% 
1 A 108·95·2 Phenol 0.80 / / ./ / ./ , 
1 BN 11144-4 bl.(2oChloroethyl)ether 0.'0 , I ./ J 
I A 95·51·8 ZoChlorophenol 0.80 
I BN 541.73·1 1,3·Dichlorobenzene 0.60 
I BN 10646·7 1,4.Dfchlorohenzene 0.50 
./ ~ • 
I BN 95-S0·1 1,2-Dichlorobenzone 0.40 
I A 95-48·7 2.Methyll'henol 0.70 ./ I 
I BN 108-60·1 bfs(2..,hloroisopropyl)ether 0.01 
I A 106·44·5 4·Methyll'henol 0.60 ,/ 1 
I BN 621·64-7 N.Nflra80-dI"q,ropyfamlne 0.50 0 .A 
I BN 67.72·1 Hexaehloroethsne 0.30 ,/ / 
2 BN 98·95-3 Nitrobenzene 0.20 ./ -l 
-
2 BN 7S·S9-1 180phoron. 0.40 
2 A 88-75-5 2-N llTOphenol 0.10 
2 A 105-67-9 2,4.Dimethylphenol 0.20 
2 BN 111-91·1 bls{2oChloroethoxy)methane 0.30 
2 A 120·83-2 2,4-Diclllorophenol . 0.20 
2 BN 120·82·1 1,2,4-Trichlorobetwone 0.20 
./ ..I 2.2 
2 BN 91-20-3 Naphthalene 0.70 I 
2 BN 10647-11 4.chloroanilln. 0,01 
2 BN 87-68·3 Hexachlorohutadlen. o.ot . V 
2 A 59·50·7 4oChloro-3-methylphenol 0.20 1.,.5" f$' v "11 17 0/ 
2 BN 91·~7-6 2·MethylnBphlhalena 0.40 
3 BN 77-47-4 Hexachloroeyclopentadlene O.oJ 
. 
3 A Ss.o6·2 2,4,6-Trlchlorophonol 0.20 0 
-..., 
3 A 9'·95-4 2,4,5. Trichlorophenol 0.20 J.. / ... - v: 
.I 
No .. " Shadid """ ... RCRA compounds. Date:.~ 
Semivolatlle Organics Page 2 ( 
Site/Project: ________ _ ARICOC #: r;. (2-( % 7 Batch #5: ______ -.,. _____________ -'-;.;,;,..;.:..._ 
Lab oratory: Labo ratory R eport # : # fS 0 amp es: \ M' Btnx: r;. r-A • 
CaUb. Callb. CCV T RSDI Field 
IS BNA CAS# NAME C Min. InWeept RF R2 %0 Method LeS LeaD LeS MS MSD MS Dup. Equip. Field RF Blankl RPD RPD Blanke Blankl L 
<20%1 RPD 
>.05 0.99 20% 
3 BN 91·58·7 2·Chtoronaphthalene 0.80 ,/ ./ ,/ ./ 
3 BN 88·74-4 2·Nitroanltine am \ ~'ff{. " 
3 BN 131·11·3 Dimethylphthslste am / 
3 BN 208·9608 Acenaphthylene 0.90 
3 BN 606·2()'2 2.6.Dinltrotoluenc 0.20 1... 
3 BN 99.Q9·2 3·Nltrooniline 0.01 lb. 7 
3 BN 83·32-9 Acenaphthen. 0,90 v' 1'7 (, L 
3 A 51·28·5 2.4·Dinitropheno! 0.01 ./ 
3 A 100.Q2·7 4·Nltropheno! O.oJ fa..s I 
3 BN 132-64·9 Dlbenzotbrsn 0.80 ./ 
3 BN 121·14-2 2,4.Dinltrotol uena 0.20 ,/.. J 
3 BN 84-66.2 Dlethyiphtllliate O.oJ . 
3 BN 7005·72·3 4-Chlorophenyl·pbenylether 0.40 . 
3 BN 86-73·7 Fluoren. 0.90 
3 BN 100-01-6 4-Nlttoaniline O.oJ 
4 A 534:52·1 4.6.Dlnltro.2.methylpbenol O.ot 
4 BN 86·30·6 N·Nitrosodiphenylamln. (I) 0.01 
4 BN IOI·SH 4.Bromophonyl·phenyle!hsr 0.10 
4 BN 118·74·1 Hoxochlorobenzene 0.10 ,/ 
4 A 87·86·' Pentachlorophenol 0.05 v.: 
4 BN 8S.(JI·8 Phononthreno 0,70 
4 BN 120·(2·7 Anthracen. 0.70 .... 
r4 BN 86-74-8 Carbazol. 0.01 -Z't.1 
4 BN 84-74·2 Di.n·butylphthalate 0,01 
.; . 
4 BN 206-44-0 Fluoranthen. 0;60 
5 BN I 29-0O.(J Pyron. 0.60 11rl, /ro ,/ 
5 BN 85·68·7 Butylhenzylphthalate am . 
s BN 91·94·1 3.3'.Dichlorohenzidlne 0,01 . 
S BN 56-55·3 Banzo(B).nlhrscene 0.80 
... - V ... .L--
Comments: 
Semlvolatlle Organics Page 3 ( 
SlteIProject: ________ _ ARlCOC#: C OrJb 7 Bm~#s: ____________________________ __ 
Lebo ratory: ratory po Labo Re rt# : f # 0 Samples: 
Callb. Callb. CCV 
Min. RF RSOI Method LCS IS BNA CAS # NAME Tel Intercept R2 .%0 LCS RF Blanks 0 
>.05 <20%1 20% 0.99 
5 aN 218'()1·9 Chry .. ne 0.70 / / ,/ / 
5 aN 117·81·7 his(2·Ethylhexyl)phthalate 0.01 
6 aN 1I7·84.() DI.n-oc!ylphthalate . O.oJ 
6 BN 205-99,2 Benzo(b)!luorantheno 0.70 
6 BN 207'()8·9 Benzo(k )ftuoranthen. 0.70 
6 BN ~O·32·8 Benzo(a)pyrene 0.70 
6 BN 193·39·' lndeno( I ,2,3.cd)pyrene 0.50 
6 BN 53-70·3 Dibent(a.h)anthracene 0.40 
6 BN 191·24·2 Benzo(g,h,i)perylene 0.50 .v J..- .... . 
If Surrogate Recove -yOut er8 
Sample SMC 1 SMC2 SMC3 SMC4 SMCS SMCS SMC7 SMCS Comments. 
---
~~ ~ 
----
~ 
----
f-" , 
SMC I: Nitrohenzene-d5 (BN) 
SMC 4: Phenol-d6 (A) 
SMC 2: 2·Fluorobiphenyl (BN) SMC 3: p-Terphenyl·dI4 (BN) 
SMC 5: 2.Ftuorophenol CA) SMC 6: 2,4,6.Tribromophenol CA) 
SMC 7: 2.2oChlorophenol-d4 (A) SMC 8: 1,2·D!chloro'oonzene-d4 (BN) 
Matrix: Q "I. 
~ LCS MS Field ;:!it MS MSD Dup. RPD RPD nks Blanks / 
•
,4',DiChIOrObenzene.d4 (BN) 
henalhrane-d I a (BN) 
IS 2: Naphthalene-d8 (BN) a 
IS 5: Ch'Y..., .. dI2 (BN) ", 
Page 1 ( C S,-h I.f 6 D n! /';'j) Volatile Organics (SW 846 Method 8260) 
SitelProject: Lj fa; tk'?rq~ r<,.fAR/COC#: 60(O/~.Get:T: # of Samplea: c.. Matrix:--'£ .... a .... (;.<.I _____ ..,..-;-"'--_ 
Laboratory: CfL Laboratory Report #: t..( 1.(1 ? 7 Laboratory Sample IDs: ..;:JliL:4uI3""1L-"CX'=.L./_~-,-""c:::1,,,"~~~_,-,--_______ _ 
Comments: Note.: Shaded roWs are ReM compounds. 
ReviewedBY:~_,. ~
Volatile Organics . Page 20: 
SiteIProject: _______ ARlCOC#: C01 >I¥ 
Laboratory: Laboratory Report #: ______ _ 
Batcb#s: __________________ _ 
#ofSamples: ______ Matrix: So, I 
Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 
/ 
SMC 1: 4-Bromotluorobenzene 
SMC 2: l,2-Dlcbloroethane-d4 
SMC 3: Toluene-dB 
/ 
/ 
:/ 
/ 
/ 
I 
/ 
IS 1: Bromochloromethane 
IS 2: 1,4-Ditluorobenzene 
IS 3: Chlorobenzene-dS 
/ 
/ 
• 
Comments: 
jJt~i>! . . JS:;f 
\.t~. , .~ir, 
/ 
( ,). te. '{' 0(, (h"jJ Volatile Organics (SW 846 Method 8260) 
SlteIProject:17jlfC<..! !kayo Ofit.IARlCOC#: &o-{3 1\ GOY'ib 7 
Laboratory; C £ L Laboratory Report #: /...( ~ /371'S 
3260(5 VOlts" Ulf/. '/1.-.3 
Page I ( 
# ofSamples:---'2-= _____ Matrix: elf IL4&d,) 
Laboratory Sample IDs: /.(L.( I ... g - 00 I - 00 z. ) 
Batch#s: 
Volatile Organics Page 20: 
SiteIProject: _______ ARlCOC#: 604 ~/(.C !O OL[2b 7 Batch#s: ___________________ _ 
Laboratory: ________ Laboratory Report#: ______ _ # ofSamples: ___ --- Matrix: ~ar....,.~--------
.. 
$amp.~ 
-....... . 
SMC I :4·Bromofluorobenzene 
SMC 2: 1,2-Dichloroethane-d4 
SMC 3: Toluene-d8 
Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 
/ 
/ 
/ 
/ 
/ 
IS I: Bromochloromethane 
IS 2: 1,4·Difluor\lbenzene 
IS 3: Chlorobenzene-dS 
/ 
lS:~ ." ....... ···· •. · ... ,I ... -SR· .•.. • .. •.• ... -••~.· .. :.· •. ., .. __ .....•..• -•••• 
.. .• r~~ .... 1 •. 
/ 
/' 
/ 
Comments: 
" 
183 
Rt 
• 
. cs. te 1.((, ..Dr. J 1":" ) Organics (supplemental) Of{O p 
Site/Project:T.~,o;a dm?yQ Of f/,,}ARlcoc#: Gal( ~((( # of Samples: {., Matrix:~500(.Q.LLI...J.I ________ _ 
Laboratory: C--l: L. Laboratory Report #: 't lj IS 7 Laboratory Sample IDs: <-I"(r n -007 ..., 0 I L ---; -
Methods: D.10 § OJ 5'ft (, h c. r,; h 2 Batch #8: 
. 
-
. 
-
( 5, f;c. C({, D(d ('''''J ) Organics (supplemental) DXO 
SileIPrOject:?, Cca) !lrQ70 Q;u,.'ARicoc#:=62 'tJ I tz; GOLeR 7 # of Samples: I Matrix: ..... a"-f>f--L<-rce.o,""""'v"-!'_-><--_____ _ 
Laboratory: ZE. L- L..~'':''? Report#: t.-I~( 137 Laboratory Sample IDs: _L--"_vuU-""5lS .... :O-'"'-"O"-'1+-__________ _ 
Methods: Dt<O 'l,Or');f(g "/f'1 ~/~O Batch#s: fiCA CI~\;O:#L 
p 
bKU "'/ ,/ 01' 0/ ,/ ,/ ,/ 
. 
. 
{)-f"b Srt:!-: SOc;...; rns/ /Y'ZJ r-. 
Notes: Stwmd ...... ';,"/Rr.RA~unds . 
• • 
C Sire Ltc, D"-;If,,J Organics (supplemental) C-i\O 
Sitell'roject: «yeo s. duo yO 0;) ARlCOC #: 'Q L../ 31'1 1# ofSarnples: b Matrix: _ .... >" ... ,,"-, 1-..1 _______ _ 
Laboratory: (;? L L.-7r7ltLaboratoryReport#: LfLf 137 Laboratory Sample IDs: 4'1137=-001 -ff!3;zC 
Methods: C- t<. 0 &'0 I 5" R Batch #s: hlk r "-': . I -'1 h HO/.f) 1./ /~ 2... .../ /hi / /?'7.J,,? 
p 
I 
.' ." .. , ..... 
( ({() 
. 
, 
Comments: 
Not •• : Shaded rows are ReM compounda. 
a 1/ s ur-?i'J~ to i ~ 
(S,t-e Y6 U(":/f,:y) Organics (supplemental) C / (0 p 
SitelProject: L'j e = <, lb:"~ CP ARlCOC #: 6 (/ ~(S (;, 7 
Laboratory: CEf v(/I'f Laboratory Report #: -=;Lf~'1:{-J(",,3'--17 ___ _ 
# of Samples: Matrix: --=C;O'-c7t-'~="'::.::""'=.5",-------
Laboratory Sample IDs: _....!(..(_'-(!.!.1:;::3=-.i _-.=::c9~IO~-:-:-________ _ 
Methods: . C-!{O 'UZI 5" (?, 
" l; .... ' ..... . 
l·gIOASJ# 
·1'" ..... . 
... ·<1 . 
. :.' ':' ,. ...... 
(""({;(') 
rztJ /l1.y/1'l5/.:J Notes: 
fj-:J ( s I.f ''-~c:vCc.r " ..--
Batch #s: U £< I J In/I L~/J /,/ J.. 2. -/s q Jd<V7 '" 'f-L cs 2 
.. " I' ·· .. Ic.lik·;··l· "~'."""."~'.,.' "'J"" ....•. ""'7'~'. t~"'" ....  .... y 
............ IM.·.If! ·...... 1.: •. ,,': .. : ...•.•.. j .. ;: .. " '. ' .. " . c": , ' ................. , •..1: ... .... i.: ... "' .. .· . .... ·.·· ... ' .. · ......... '.·.[\Ioi~$:.,b: ...:; ... :....... ' ....... ' ; .. ..' c.'''' .... :i. .. •. •.... ". . .••.. ' ........•.....•. '. T ...~ ... · ..... ,.h •.•........ ". ' '. " .' I .. "r" I .• , . '",. .'  ~ .. ".'" '.  Ii~@:'f:~j:!    ... ", ', .. , r: U~,," .;Ir~" [/,':, >.05~~;;' 20% k"jf.~<·I·:I:·-J,12~- ',. Li ..• .•.. .' ....•. '. '1 
. . 
. 
Shaded rows are RCRA compounds. 
• • 
Inorganic Metals 
ARlCOC #: 60 I-,..s-o 7 Laboratory Sample IDs: _____________ ----:.:....;". __ SitelProject:«,jecq,a IIr~o 0"" 
Laboratory: (;.. £ L IJ '" I (;- Laboratory Report #: _L.f~~(_'_1{u.7 ___ _ l( 'u J'S -c?O'-{ 
Methods: 60/~ 7'17()A-
# of Samples: , Batch#s: 
~ ~.""" •• ' ". ....:, .~.' .•' .•. "",;. '1'. v''/'/~.''>.' ,~.:I;l;.,g : .... "),'1':" .,~ .... ;:I" .. ,~,'.,; "k'" r.":,,, ,,';,"', ,i<'i:.':':',,~ ::«'\',,'.Ti,/:;< .:,,<., .... :':""), .. /:.' ,;.",.y (c.',';,,,,,>';: ,:0~~~'i,,<7~~ 
~IO;::~j:J;i. '/;." :/ .,.:;:. ·.i i ·"'(~~~I':::'G.r(!·': ls;'{','::~.:' .:c;. . ;3:.';,1,0." ~(,;." ,,' ,.' ::···.>.L',L'i. "j., 'I; ",'c"':';" .• t' "', \,.,\'.':,,":::',: :' ~:~v.'·"; .... 
p.~ ~'):':":.,,: ';',""':1"'/ ,', ,.;'" " ." , ').:', :", .. ;'; . ,'.':' , •. '" "": ;","""n}:;V·.:/ '; ';,:,i~l(":;' Y':>/Ct ;, ,,",c;.r,"sL\L':::'I:,"/!:;"':,,' ';':;:,,":',1;;/:: .. "'" .'.:' 
,~19 ICo v-.-:.,j ~ Vf~n, 
'Cu" ,'17:ao:(" 
'431·89-6 Fe v 0/ 
,Me f ,5".<7' 
:Mu v ,;' 
INi v' 
'K v 
iZn " .s:::.-H- /(~ 
-
ITI or v oL. -
~:';:¥i",'c',;Y""";',\r,,::: .,' '"" 
( 
.017 
. 
-.... 
Date: /c:ft/o; 
Inorganic Metals (5, tl!. 1.[0 Dr,'!I,~ 
SitelProject: [i'j e IC, ~ f) ("''0/0 0,0' ARlCOC #: ...Jb",-,O!oL:.L.LI..L?.l...J ...Ll { _____ _ 
Laboratory: C- C I vi ;, t 6 Laboratory Report #: _Lf!...t.t..l...!..fJu.Z~ __ _ 
LabOratory Sample IDs: _____ -'-___________ _ 
ylf(37-ocn ""'DIL 
Methods: 00 to 6 7't 7/ d 
# of Samples: I; Matrix: SO,. I Batch#s: 
I'",-.... · •• ·•• .. \.... ....... '''L 'CV CCV I~;co ~~~~ ~.: .~~ ....... " '.' Rep. 
RPD 
.. 
ICS 
AD 
i AI ~"" ,:",,~,<, ... :,,"': :'~.;.'~:~.;.~~f:.;".;/:{') , •. i:';I~' ',' .. ' ~'" :i,·\,.ik.>:'F":~i':-; :-', ?,:,': .. : .'" .:::,.,.:;:::v':;':"\~'i'): ;:":<'<"I:<~~:: ':::'.''i, ,~J~'i' :.' :', 
? 
Z~'1L 
LS 
(O 
,20 
'., .. ·i"'.'.? . 
\G.co 
) n I ,- I.. ~ /'t.~L ...-,/ I- '- .... I Z Z. ~ 
~,~,.Y>,<,v" :~ ].ci: ']'i' i$"::":!"'''''.[' ':"J ): '~'''::'':,!:1'''':$ '-';' .. :1·"E'·>·:E·!'(:'t'··,.-:: . .. :~.,,:·:J'!"![·,:;=.::':: 4·: .. :>. ,'2::;.(' ,;: .. , 4::",,/::;:,:: ·~:T~.:: ..';S"" '::.'."' .. :: .. $, • ..'2; .... ,il,-,;t;' ,z··· ..... ~;,;~, :. \;::' ··':;"':-$''1i-I·{' j. :·2>· :.,~. '~':::':>=··3, . "'·":·~J' U ~U;~:;Ci[!~P~):"~,,.:,·:: ,,;":.':::·:"J:··'J""',J$":IZiil',q ",:@,t·" '; ,~, 
CyanidcCN 
. . 
Not .. , Shaded mws8f8 RCRAmetal •. SoUda-to-aqUtOas eOllVel'lloul mg/k8- ~gl g: [(~8/8) x (sample mass {al J .......... • v .. (mil) x (1000 mi J I liter)] , uuuuoa Factor -118/1 
Comments: CJ ml'" SOc;.,: Ct.4'liJ r>7..S/k . 
JX~: (i;IKV1~; ~/1 It ,c:-\,~ , °.°13;0/ 
(Site '11&> 01',1/;,,) General Chemistry 
SiteIProjea: 1ij erq> fk'''rQ 0 f.J ARleae #: ---""6 .... Q"-y::...j....>3 ..... 1l-'1<--____ _ 
Laboratory: C-£ L X, t- Laboratory Report #: _L{~I'f-,-,' 3.~7 ___ _ 
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National Nuclear Security Administration 
Sandia Site Office 
P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 
JUN 1 6 2005 
CERTIFIED MAIL - RETURN RECEIPT REQUESTED 
Mr. James Bearzi, Bureau Chief 
New Mexico Environment Department 
Hazardous Waste Bureau 
Permits Management Program 
2905 Rodeo Park Road, Building 1 
Santa Fe, NM 87505 
Dear Mr. Bearzi: 
On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting a copy of the supplemental residential risk screening results for solid 
waste management units (SWMUs) 4,5,52,233, and 234 identified as SWMUs 
under the Hazardous and Solid Waste Amendments Module of the Resource 
Conservation and Recovery Act (RCRA) Permit for Sandia National Laboratories, 
New Mexico (EPA ID No. NM5890110518). 
SWMUs 4, 5 and 52 are part of the Liquid Waste Disposal System (LWDS) Operable 
Unit in Technical Area IIIN. The original No Further Action (NFA) Proposals for 
SWMUs 4, 5, and 52 were submitted to the New Mexico Environment Department 
(NMED) as part of the RCRA Field Investigation (RFI) for the LWDS in September 
1995. Additionally, a response was submitted to NMED in January 1998 and October 
1998 to each of two separate Requests for Supplemental Information (RSls) for 
SWMUs 4, 5 and 52. A third response to an RSI request was submitted to NMED in 
May 2001 for SWMU 52. In December 2002, supplemental RSI information was 
summarized and provided to NMED for SWMU 5. 
SWMUs 233 and 234 are part of the Tijeras Arroyo Operable Unit. The original NFA 
proposals for SWMUs 233 and 234 were submitted to NMED in June 1995 as part of 
the Round 2 NFA submittals. Additionally, responses were submitted to NMED in 
October 1996, December 1999, and December 2000 for three separate RSls. 
The enclosed information updates the residential risk screening results for these five 
SWMUs to achieve consistency with the methodology currently used by the Sandia 
ER Project and is provided to the NMED to support a determination of Corrective 
Action Complete Without Controls for these five sites. . 
The Compliance Order on Consent (COOC) contains deliverable dates for 
Investigation Reports related to two of these sites: SWMU 4 by March 31, 2006; and 
SWMU 52 by September 30, 2004. For each of these sites, the previously submitted 
NFA proposals and RSI responses (referenced above) satisfy these deliverables as 
indicated by footnote 1 to Table XI-3 of the COOC. No further site-specific 
investigations have been undertaken at either of these SWMUs, eliminating the need 
Mr. J. Bearzi (2) JUN 1 '6 .,0% 
for additional investigation reporting. The information included with this submittal is 
limited to updated residential risk screening results using current methodology. 
If you have any questions, please contact John Gould at (505) 845-6089. 
Sincerely, 
,1d~~ 
Patty Wagner th-
Manager 
Enclosures 
cc w/enclosures: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (via Certified Mail) 
M. Gardipe, NNSA/SC/ERD 
J. Volkerding, DOE-NMED-OB 
D. Pepe, NMED-OB, Santa Fe 
cc wio enclosures: 
J. Estrada, SSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
M. Nagy, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNl, MS 1087 
S. Griffith, SNL, MS 1087 
A Blumberg, SNL, MS 0141 
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Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the 
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INTRODUCTION 
The Environmental Restoration Project.at Sandia National laboratories/New Mexico (SNLlNM) 
is responsible for the investigation and remediation, as necessary, of solid waste management 
units (SWMUs) identified in the Hazardous and Solid Waste Amendments module of the' 
Resource Conservation and Recovery Act (RCRA) permit. All activities under the RCRA permit, 
including the investigation and remediation of SWMUs, are regulated by the New Mexico 
Environment Department (NMED). 
This supplemental risk document addresses five SWMUs (4, 5, 52, 233, and 234), which have 
been proposed for No Further Action (NFA) but are yet to be considered appropriate for NFA by 
the NMED. A brief site history and residential risk assessment analysiS for SWMUs 5, 233 
and 234, as well as comprehensive risk assessment reports for SWMUs 4 and 52 are included 
in this document. The reports for SWMUs 4 and 52 replace earlier risk assessments and 
provide human health risk assessments for both industrial and residential land-use scenarios as 
well as ecological risk assessments. 
All of the risk assessments in this document were completed using a residential land-use 
scenario and risk guidance provided by the NMED in the 'Technical Background Document for 
Development of Soil Screening levels" (NMED December 2000). Appendix 1 in the reports for 
SWMUs 4 and 52 contains the SNLlNM default exposure pathways and input parameters. For 
SWMUs that exceeded NMED risk guidance levels, summary statistics (upper confidence limits 
[UCls]) were calculated for the constituents that were primary contributors to the overall risk 
and are included as attachments in the individual reports. Standard U.S. Environmental 
Protection Agency guidance (EPA 1992) was used to calculate the UCls. 
In April 2003, the NMED requested that SNUNM change its risk approach to include the dermal 
pathway for all land-use scenarios and to eliminate the food ingestion pathway for the 
residential land-use scenario. 
In April 2004, the NMED issued the Compliance Order on Consent (Consent Order) (NMED 
April 2004) that resulted in another change related to the risk assessment process. The 
Consent Order replaced the "no further action" terminology by establishing two categories of 
sites for which corrective action is complete: Corrective Action Complete With Controls and 
Corrective Action Complete Without Controls. 
The supplemental risk assessments in this document provide the basis for determining the 
appropriate category (Corrective Action Complete With Controls or Corrective Action Complete 
Without Controls) for each of the five SWMUs analyzed. Each of the SWMUs addressed in this 
document poses an insignificant risk to human health under the residential land-use scenario. 
Thus a Certificate of Completion is requested from the NMED, designating each of the SWMUs 
in this document as Corrective Action Complete Without Controls. 
Additional information, including detailed descriptions of site location, history, characterization, 
confirmatory sampling events, and other related data, is contained in the NFA proposal, 
response to Request for Supplemental Information, or response to Notice of Deficiency 
documents for each SWMU. Supplemental information for each SWMU is identified in Table 1. 
AU6-05NVP/SNL05:R570 1.doc 1 840857.04.22 06/13/05 10:22 AM 
Table 1 
Identification of Documents with Supplemental Information for Each 
SNLlNM SWMU Proposed for Corrective Action Complete Without Controls 
OU Name OU 
Liquid Waste Disposal 1307 
System 
Liquid Waste Disposal 1307 
System 
Liquid Waste Disposal 1307 
System 
Tijeras Arroyo 1309 
Tijeras Arroyo 1309 
= Liquid Waste Disposal System. 
= No Further Action. 
= Notice of Deficiency. 
= Operable Unit. 
SWMU 
4 
5 
52 
233 
234 
LWDS 
NFA 
NOD 
OU 
RCRA 
RFI 
= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 
RSI 
SNUNM 
SWMU 
= Request for Supplemental Information. 
= Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 
AU6·05NVP/SNL05:R5701.doc 2 
NFADate Response to NOD or 
Submitted/Batch No. RSI Submittal Date 
September 1995/ January 1998 and 
LWDS RFI Report . October 1998 
September 1995/ January 1998, 
LWDS RFI Report October 1998, and 
December 2002 
September 1995/ January 1998, 
LWDS RFI Report October 1998, and 
May 2001 
June 1995/2 October 1996, 
December 1999, and 
December 2002 
June 1995/2 October 1996, 
December 1999, and 
December 2002 
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2.0 SWMU 233: STORM DRAIN SYSTEM OUTFALL 
2.1 Site Location and Operational History 
SWMU 233 at SNLlNM is located about 30 feet southeast of TA-IV on land that is owned by 
Kirtland Air Force Base (KAFB) and leased to the U.S. Department of Energy (DOE). 
SWMU 233, a 175-foot-long site with two discharge points, encompasses 0.03 acres of 
unpaved ground. The first discharge point is located adjacent to the unpaved T A-IV perimeter 
road. Storm water flows across bare ground at the first discharge point and into a storm-water 
grate that is connected to another segment of buried piping. This piping terminates at a 
concrete drop structure from which the storm water discharges onto bare ground a second time 
and into an earthen ditch. The site occasionally receives storm water from a paved storage 
yard located on the west side of Building 983. The outfall was built in the early 1980s for the 
purpose of reducing the amount of soil erosion caused by storm water. The site is situated at 
the slope break between the steeply sloping, northern rim of Tijeras Arroyo and the nearly flat 
floodplain below. The vicinity of SWMU 233 is unpaved. Ground elevations at the site range 
from approximately 5,381 to 5,347 feet amsl. 
SWMU 233 is one of five storm-water outfa"s that have been connected to T A-IV; the other four 
are SWMUs 230,231,232, and 234. The TA-IV storm-water outfa"s are managed under two 
separate regulatory programs (the Environmental Restoration [ER] Project for RCRA Corrective 
Action, and the Storm Water Program annual reporting for National Pollutant Discharge 
Elimination System [NPOES] compliance). The outfa"s were added to the SWMU list in 1993, 
even though no chemical releases had been reported for the catchment areas. Similarly, no 
stained soil was identified at SWMU 233 during inspections conducted between 1993 and 2002. 
In 1994, the ground surface was surveyed for unexploded ordnance/high explosives and 
radioactive materials; no anomalies were detected. 
In the June 1995 No Further Action (NFA) Proposal for SWMU 233, the potential COCs were 
considered to be chromates, antifoulants, chromium, sodium hydroxide, hydrochloric acid, 
diesel fuel, and mineral oil. This list of COCs was conservatively based upon chemicals used at 
TA-IV. The analytes ofVOCs, SVOCs, RCRA metals, and chromium-VI are indicative of the 
COCs. 
The TA-IV outfa"s discharge storm water about a dozen days per year in response to significant 
precipitation, typically resulting from summer thunderstorms. The outfa"s do not discharge 
either industrial waste water or septic waste. The SNLlNM Storm Water Program collects TA-IV 
storm-water samples from Station 6 and reports the water quality data in the annual SNLlNM 
Site Environmental Report. Except for a mineral-oil spill at SWMU 232-2 in 1994, no chemical 
releases have been reported at the T A-IV storm-water outfa"s. None of the outfa"s have been 
on the SNLlNM radioactive materials management area list. 
Figure 2 shows the boundary of SWMU 233 and the sampling locations. 
AU6-05IWP/SNL05:R5701-1.doc 9 840857.04.22 06/09/053:56 PM 
This page intentionally left blank. 
AU6-05/W P/SNL05:R5701-1.doc 10 840857.04.22 06/09/05 3:56 PM 
840857.04220000 A10
2
11
2.2 Results of Risk Analysis 
The risk assessment calculation was performed using maximum COC concentrations and the 
methods specified in NMED's "Technical Background Document for Development of Soil 
Screening Levels" (NMED December 2000). As shown in Table 2, the total human health HI 
(0.34) is less than the NMED guidance value of 1 for the residential land-use scenario. The 
total estimated excess cancer risk is 2E-5 for the residential land-use scenario. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001), thus the excess cancer risk for this site is higher than the suggested acceptable 
risk value. 
The estimated excess cancer risk is slightly higher than the NMED guidelines for the residential 
land-use scenario when maximum COC concentrations were used in the risk calculation. 
However, the site has been adequately characterized and average concentrations are more 
representative of actual site conditions. The UCL of the mean concentrations used for the main 
risk drivers at this site are as follows (Appendix 1): 
• Benzo(a)pyrene (0.185 mg/kg) 
• Benzo(ghi)perylene (0.178 mg/kg) 
In addition, the UCL of the mean concentration for arsenic (3.53 mg/kg), the main contributor to 
the excess cancer risk (Appendix 1), is lower than the background value of 4.4 mg/kg for the 
Tijeras Supergroup; therefore, arsenic is eliminated from the risk calculation. When arsenic is 
removed from the risk calculation and the risk driver UCLs are evaluated, the excess cancer risk 
is reduced to 9E-6. Thus, by using realistic COC and associated concentrations in the risk 
calculations that more accurately depict actual site conditions, both the total HI and estimated 
excess cancer risk are lower than NMED guideline values. 
In conclusion, human health risk for SWMU 233 is within the acceptable range according to 
NMED guidance for a residential land-use scenario. 
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Table 2 
Human Health Risk Assessment Values for SWMU 233 Nonradiological COCs 
~ 
o 
8i 
"' ~ 
" 
" o 
~ 
o 
~ [i: 
COC 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium VI 
Mercury 
Selenium 
Silver 
Organic 
Anthracene 
Acenaphthene 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fiuoranthene 
2-Butanone 
Carbazole 
2-Chlorophenol 
Chrysene 
Oi-n-butyl phthalate 
Dibenz[a,hjanthracene 
Dibenzofuran 
bis(2-Ethylhexyl) phthalate 
Fluoranthene 
Fluorene 
~ Refer to footnotes at end of table. 
"!J ;:: 
Maximuml SNLlNM Background 
UCL Concentration Concentration" 
(mg/kg) (mg/kg) 
S.1/3.53 4.4 
210 200 
2.3 <1 
0.143 J NC 
0.02d <0.1 
0.13d <1 
0.228 J <1 
0.044 J 
-
0.033 J 
-
0.236 
-
0.282/0.185 
-
0.291 
-
0.237/0.178 
-
0.2S1 
-
0.006 J 
-
0.0126 J 
-
0.00766 J 
-
0.316 
-
0.21 
-
0.121 
-
0.00494 J 
-
1.0 
-
0.34S 
-
0.00732 J 
-
Residential Land-Use Scenariob Residential Land-Use Scenariob 
(Maximum Concentrations) (UCL Concentrations) 
Hazard Cancer Hazard Cancer 
Index Risk Index Risk 
0.24 1E-S Below Below 
Backgroundc BackgroundC 
0.04 - 0.04 -
0.06 2E-9 0.06 2E-9 
0.00 7E-10 0.00 7E-10 
Below Below Below Below 
Background Background Background Background 
Below Below Below Below 
Backqround Backqround Backqround Backqround 
Below Below Below Below 
Background Background Background Background 
0.00 - 0.00 -
0.00 - 0.00 -
0.00 4E-7 0.00 4E-7 
0.00 SE-6 0.00 3E-6 
0.00 SE-7 0.00 SE-7 
0.00 4E-6 0.00 3E-6 
0.00 4E-8 0.00 4E-8 
0.00 - 0.00 -
0.00 4E-10 0.00 4E-10 
0.00 - 0.00 -
0.00 SE-9 0.00 SE-9 
0.00 - 0.00 -
0.00 2E-6 0.00 2E-6 
0.00 - 0.00 -
0.00 2E-8 0.00 2E-8 
0.00 - 0.00 -
0.00 - 0.00 -
..... 
U1 
Table 2 (Concluded) 
Human Health Risk Assessment Values for SWMU 233 Nonradiological COCs 
Maximuml SNUNM Background 
UCL Concentration Concentration" 
COC (mg/kg) (mg/kg) 
Indeno(1 ,2,3-c,d) pyrene 0.206 
-
2-Methylnaphthalene 0.0053 J 
-
Naphthalene 0.086 J 
-
Phenanthrene 0.110 
-
Pyrene 0.418 
-
Total 
Note: UCLs are calculated only for risk drivers. UCL concentrations are in bold. 
"Dinwiddie September 1997, Tijeras Supergroup. 
bEPA 1989. 
Residential Land-Use Scenariob 
lMaximum Concentrations) 
Hazard Cancer 
Index Risk 
0.00 3E-7 
0.00 -
0.00 
-
0.00 -
0.00 -
0.34 2E-5 
cUCL concentration was below background screening level. Therefore risk was not calculated. 
dMaximum concentration is one-half the detection limit. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SNLlNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
UCL = Upper confidence limit (in bold). 
= Information not available. 
Residential Land-Use Scenariob 
_fUCL Concentrations) 
Hazard Cancer 
Index Risk 
0.00 3E-7 
0.00 -
0.00 -
0.00 -
0.00 -
0.10 I 9E-6 
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APPENDIX 1 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 
MEAN CONCENTRATIONS 
For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (GOGs) for initial risk calculation. If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When 
the site has been adequately characterized, an estimate of the mean concentration of the GOGs 
is more representative of actual site conditions. The NMED has proposed the use of the upper 
confidence limit (UGL) of the mean to represent average concentrations at a site (NMED 
December 2000). The UGL is calculated according to NMED guidance (Tharp June 2002) using 
the U.S. Environmental Protection Agency ProUGL program (EPA April 2002). Attached are the 
outputs from that program and the calculated UGLs used in the risk analysis. 
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ATTACHMENT 
SWMU 233 
SWMU233 I 
Summary Statistics for arsenic Summary Statistics for In(arsenic) 
Number of Samples 14 Minimum 0.2624 
Minimum 1.3 Maximum 1.6292 
Maximum 5.1 Mean 0.8429 
Mean 2.475 Standard Deviation 0.3637 
Median 2.4200 Variance 0.1323 
Standard Deviation 0.9682 
Variance 0.9373 Shapiro-Wilk Test Statisitic 0.9574 
Coefficient of Variation 0.3912 Shapiro-Wilk 5% Critical Value 0.8740 
Skewness 1.4511 Data are Lognormal at 5% Significance LeVE 
95 % UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution 
Student's-t 2.9332 MLE Mean 2.4819 
MLE Standard Deviation 0.9334 
95 % UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.3761 
Adjusted-CL T 3.0078 MLE Skewness 1.1814 
Modified-t 2.9500 MLE Median 2.3231 
MLE 80% Quantile 3.1589 
95 % Non-parametric UCL MLE 90% Quantile 3.7072 
CLT 2.9006 MLE 95% Quantile 4.2258 
Jackknife 2.9332 MLE 99% Quantile 5.4135 
Standard Bootstrap 2.8909 
Bootstrap-t 3.0793 MVU Estimate of Median 2.3121 
Chebyshev (Mean, Std) 3.6028635 MVU Estimate of Mean 2.4696 
MVU Estimate of Std. Dev. 0.9129 
MVU Estimate of SE of Mean 0.2438 
UCL Assuming Lognormal Distribution 
95% H-UCL 3.0224 
95% Chebyshev (MVUE) UCL 3.5323 
99% Chebyshev (MVUE) UCL 4.895374 
Recommended UCL to use: 
. IStudent's-t or H-UCL 
. 
SWMU233 1 
Summary Statistics for benzo(a)pyrene 
Number of Samples 10 
Minimum 0.0010 
Maximum 0.2820 
Mean 0.1239 
Median 0.1290 
Standard Deviation 0.1057 
Variance 0.0112 
Coefficient of Variation 0.8529 
Skewness 0.0976 
Shapiro-Wilk Test Statisitic 0.7194 
Shapiro-Wilk 5% Critical Value 0.8420 
Data not Lognormal at 5% Significance Level 
Data are Normal: Use Student's-t UCL 
1 1 
951% UCL (Assuming Normal Data) 
Student's-t 0.1852 
951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.1800 
Modified-t 0.1853 
·951% Non-parametric UCL 
CLT 0.1789 
Jackknife 0.1852 
Standard Bootstrap 0.1765 
Bootstrap-t 0.1867 
Chebyshev (Mean, Std) 0.2696 
SWMU 233 1 
Summary Statistics for benzo(ghi)perylene 
Number of Samples 10 
Minimum 0.0025 
Maximum 0.2370 
Mean 0.1315 
Median 0.1650 
Standard Deviation 0.0927 
Variance 0.0086 
Coefficient of Variation 0.7051 
Skewness -0.7145 
Shapiro-Wilk Test Statisitic 0.6447 
Shapiro-Wilk 5% Critical Value 0.8420 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 
1 1 
951% UCL (Assuming Normal Data) 
Student's-t 0.1852 
951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.1726 
Modified-t 0.1841 
951% Non-parametric UCL 
CLT 0.1797 
Jackknife . 0.1852 
Standard Bootstrap 0.1775 
Bootstrap-t 0.1770 
Chebyshev (Mean, Std) 0.2592 
374005 
JUSTIFICATION FOR CLASS III 
PERMIT MODIFICATION MARCH 2006 
SWMU 233 OPERABLE UNIT 1309 
STORM DRAIN SYSTEM OUTFALL 
MAR 06 2006 
